
 

 

 

October 3, 2013 
 
Via E-Mail 
 
Sean Sheldrake 
U.S. Environmental Protection Agency 
1200 Sixth Avenue, Suite 900 
M/S ECL-115 
Seattle, WA  98101 
Sheldrake.sean@epa.gov 
 
Re:   Transmittal of the Final Work Plan 

Supplemental RI/FS Work at the River Mile 11E Project Area 
Portland Harbor Superfund Site, CERCLA Docket No. 10-2013-0087 

 
Dear Mr. Sheldrake: 
 
Enclosed for EPA’s approval pursuant to Paragraph 25 of the AOC, is the Final Supplemental 
Remedial Investigation / Feasibility Study Work Plan for the RM11 East Project Area.  As 
requested, we have attached a red line of the draft Work Plan that was submitted to EPA on June 
28, 2013.  We have also attached a clean copy of the Final Work Plan.  The changes to the draft 
Work Plan address the comments that were received from EPA on August 26th and September 3rd 
and discussed with EPA and its RM11E partners during conference calls and e-mail exchanges 
between September 13th and September 26th.  We have responded to and incorporated EPA’s 
comments as agreed to during these discussions and exchanges.  

As also discussed with EPA and its RM11E partners, we plan to conduct the sediment portion of 
the field sampling program during the week of October 21, 2013, prior to the closure of the in-
water work window on October 31, 2013.  The Group will need EPA’s written approval of the 
Final Work Plan as soon as possible in order to get the contracts and plans in place to mobilize 
our field crews this month.  We have been advised by our team that we need EPA’s approval on 
the Final Work Plan no later than October 14, 2013 in order to ensure that the sediment sampling 
can take place before the end of the month.   

We believe that the Final Work Plan reflects all of the efforts amongst the parties to work 
together and address EPA’s comments.  We understand that the current government shut down 
severely limits EPA’s capabilities.  We hope that you are in a position to issue your approval of 
the Final Work Plan by October 14, 2013, so that we do not lose this “window” of opportunity to 
get out on the water this month.     

 



Please do not hesitate to contact me if you have any questions or concerns. 

Sincerely yours, 

Jacqueline Thi ell W etzsteon 
RMl lE Project Coordinator 

Cc (via email): 
River Mile 11 E Respondents 
AOC Notice Recipients (Paragraph 97.c through m) 
Paul Fuglevand 
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SECTION 1  
Introduction 

This Supplemental Remedial Investigation/Feasibility Study Work Plan (Work Plan) 
describes the activities that will be undertaken during the development and implementation 
of a supplemental remedial investigation and feasibility study (RI/FS) along the east side of 
the Willamette River between approximately River Mile (RM) 10.9 and RM 11.6 (referred to 
as RM11E) in Portland, Oregon (Figure 1-1). This supplemental work is being conducted 
under an Administrative Settlement Agreement and Order on Consent (Settlement 
Agreement) between the U.S. Environmental Protection Agency (EPA) and Cargill, Inc. 
(Cargill), CBS Corporation, the City of Portland (City), DIL Trust, Glacier Northwest, Inc. 
(Glacier NW), and PacifiCorp, collectively referred to as the RM11E Group. The RM11E 
Group retained Dalton, Olmsted & Fuglevand, Inc. (DOF), to lead a common consultant 
team to prepare a work plan as required in the Statement of Work (SOW) and provided as 
Appendix A to the Settlement Agreement (CERCLA Docket No. 10-2013-0087).  

1.1 Purpose 
This Work Plan describes the existing information, data needs, and supplemental studies 
that will be undertaken for the RM11E Project Area. The response action goals identified in 
the Settlement Agreement are the further characterization, study, and analysis of the Project 
Area to support the preliminary design for RM11E, through the conduct of field work, 
research, and preparation of supplemental study reports. These activities are supplementary 
to the RI/FS for the Portland Harbor Superfund Site (Portland Harbor; Draft Final RI 
Report, Integral et al., 2011; Draft FS Report, Anchor QEA et al., 2012), and will facilitate the 
selection and design of a final remedy at the Project Area. Final design and construction of 
the final remedy for the Project Area, which are not a part of this Settlement Agreement, will 
begin following issuance of a Record of Decision (ROD) for Portland Harbor. To the extent 
appropriate and relevant, EPA will incorporate some or all of the studies and other work 
under the SOW into EPA’s proposed plan for Portland Harbor, or otherwise in the 
administrative record for the remedy decision to be made for Portland Harbor. 

1.2 Objectives and Approach 
This Supplemental RI/FS Investigation will collect data and perform studies that will build 
upon the existing information presented in the Portland Harbor RI/FS documents. As stated 
in the AOC, “to the extent appropriate and relevant, some or all of the studies and other 
work under the SOW will be incorporated by EPA into the feasibility study (FS), Proposed 
Plan, or otherwise in the administrative record for the remedy decision to be made for the 
Portland Harbor Superfund Site” (AOC at paragraph 23). As further stated in the AOC, 
“Conducting this work now will facilitate final design and construction of the final remedy 
for the River Mile 11E Project Area to begin expeditiously following issuance of a Record of 
Decision (ROD) for the Portland Harbor Superfund Site” (AOC at paragraph 23). Existing 
data have been summarized in this Work Plan to highlight current conditions and data gaps 
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that need to be considered when evaluating the extent of the area where a remedy is 
required, the potential for recontamination, and the implementability of the selected 
remedy. 

In preparing the SOW, the RM11E Group inventoried and reviewed existing data for 
RM11E. As a result of Portland Harbor investigations conducted by the Lower Willamette 
Group (LWG) as well as the City (under EPA oversight), a comprehensive set of in-water 
data exists for RM11E. These data, referenced in Table 1-1 by RI/FS topic, are documented 
in Section H 3.0 of the August 29, 2011, Draft Final RI Report for Portland Harbor (Integral 
et al., 2011). In addition to describing the nature and extent of contamination in sediment, 
fish tissue, sediment traps, and surface water in RM11E, the Draft Final RI Report also 
contains physical information about the Portland Harbor (e.g., bathymetry, hydrodynamics, 
grain size, etc.) and an assessment of risk to both human health and the environment. The 
framework for the selection of a remedial alternative at RM11E is contained within the 
March 30, 2012, Draft FS Report (Anchor QEA et al., 2012). Additional data for RM11E also 
are presented in the City’s 2013 Supplemental Data Report (GSI, 2013), the smallmouth bass 
tissue studies completed by EPA and the City in 2011 (GSI, 2012; Tetra Tech, 2012), and by 
LWG in 2012 (Kennedy/Jenks Consultants, 2013a, 2013b. Upland stormwater, soil, and 
limited groundwater data are being collected under the Oregon Department of 
Environmental Quality’s (DEQ) Cleanup Program. DEQ is requiring individual upland 
property owners to identify, evaluate, and control to the extent feasible, the release of 
contaminants to Portland Harbor in accordance with the EPA Region 10 and DEQ Joint 
Source Control Strategy (EPA/DEQ, 2005). 

The RM11E Group reviewed the existing data set with a focus on data that would be needed 
to select a remedy and prepare a remedial design, and identified pre-remedial design data 
gaps. To fill these data gaps, the RM11E Group and EPA have identified a set of pre-ROD 
supplemental RI/FS investigations that will inform remedy selection and expedite the final 
design following establishment of the sediment cleanup levels in the site-wide Portland 
Harbor ROD. The identified data gaps are described in Section 6.  

Data gaps that influence the selection of a remedial alternative, and how an alternative 
ultimately is designed, fall into two primary categories of information: a Recontamination 
Assessment and an Implementability Study. Additional data will also be collected to refine 
the extent of PCBs between RM 10.9 and RM 11.0.  

The Recontamination Assessment will evaluate whether potential sources of 
recontamination have been adequately investigated and controlled. This assessment will 
include an evaluation of current potential upland pathways to the river through 
stormwater, groundwater, and riverbank erosion to confirm that upland sources have been 
controlled. The assessment also will evaluate potential in-water sources of recontamination, 
including the possible resuspension of bedded sediments1. Details of the Recontamination 
Assessment are described in Section 9.2.  

                                                      
1 The term “bedded sediment” is used to encompass both “surface sediment” and “subsurface sediment” (see footnote number 
5) that has accumulated on the river bottom. It is used to distinguish this bedload from the more mobile “suspended sediment” 
load, which refers to fine-grained sediment particles that are suspended in the water column. 



 

 
Final Supplemental Remedial Investigation/Feasibility Study Work Plan Page 1-3 
River Mile 11 East – Portland, Oregon  October 2013 
 

The Implementability Study will assess how the current site configuration and river 
dynamics (natural and anthropogenic) may impact the remedial design. It will include a 
geotechnical evaluation of the riverbank, a survey of underwater debris and structures, an 
analysis of marine operations, and an infrastructure evaluation. 
 

1.3 Project Organization 
The RM11E Group has retained DOF as the lead common consultant for the RM11E project. 
DOF’s team includes four Portland area firms that combine their sediment remediation 
experience with site-specific understanding and capabilities: 

• GSI Water Solutions, Inc. (GSI), Portland, Oregon, is preparing and conducting the 
environmental studies and the Recontamination Assessment.  

• Geotechnical Resources, Inc. (GRI), Beaverton, Oregon, is preparing and conducting 
geotechnical engineering studies. 

• KPFF - Consulting Engineers (KPFF), Portland, Oregon, is preparing and conducting 
the structural evaluation of the existing docks. 

• David Evans and Associates, Inc. (DEA), Vancouver, Washington, is providing 
engineering-related mapping services and has a significant inventory of existing 
upland and riverbed mapping files in the area. 

 
After this Work Plan has been submitted to EPA, the RM11E Group will coordinate with 
EPA, DEQ, and the Tribal Governments to discuss the status of work described in the SOW. 
Monthly progress reports will be provided to EPA until work is complete. EPA will 
coordinate feedback on deliverables from other agencies and the Tribal Governments that 
are overseeing the work to be performed by the RM11E Group. DEQ and the Tribal 
Governments will submit their questions and comments on the work that is being 
performed to EPA. The EPA will provide the comments, if necessary, to the RM11E Group. 
Consistent with the February 2001 Memorandum of Understanding for Portland Harbor, 
DEQ will provide upland source control documents to EPA for review, to ensure 
consistency and compatibility with the contemplated in-water remedial action designs for 
Recontamination Assessment. 

1.4 Work Plan Guidance and Organization 
This Work Plan follows DEQ and EPA guidelines including: 

• Expanded Preliminary Assessment Sampling Plan Guidance, Oregon DEQ 
(www.deq.state.or.us/lq/cu/siteassessment/xsampling.htm) (DEQ, 2013a) 

• Guidance for Conducting Remedial Investigations and Feasibility Studies Under 
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA), U.S. 
EPA, 1988 (EPA/540/G-89/004). (EPA, 1988) 

• EPA’s Data Quality Objectives Process for Superfund (EPA/540/R-93/071). (EPA, 1993) 

• Quality Assurance Project Plan (QAPP) for EPA PA/SI Investigations, Oregon DEQ, 2005 
(DEQ05-LQ-0069- Quality Assurance Project Plan [ver.1.0]). (DEQ, 2005) 

http://www.deq.state.or.us/lq/cu/siteassessment/xsampling.htm
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• Contaminated Sediment Remediation Guidance for Hazardous Waste Sites, U.S. EPA, 2005 
(EPA/540/R/05/012). (EPA, 2005) 

• National Contingency Plan, 40 CFR Part 300 

Additionally, the procedures for sample collection, chemical analysis, data management, 
and laboratory quality assurance (QA) and quality control (QC) are based closely on the 
LWG’s field sampling plans, data management plans, and QAPP for Portland Harbor. All of 
these LWG planning documents were approved by EPA and DEQ before their 
implementation.  

This Work Plan is organized into 10 sections and 10 appendices. Sections 1 through 5 
summarize the project objectives and the historical and current site information, and present 
a preliminary conceptual site model (CSM). Sections 6 through 8 identify data needs and 
describe the supplemental studies, data management practices, and coordination aspects of 
this project. The products of Work Plan implementation (i.e., the reports) and the 
implementation schedule are discussed in Sections 9 and 10.  

The appendices provide additional detail to support data collection, laboratory analysis, and 
data management, and include: 

• Quality Assurance Project Plan (QAPP) Addendum 
• Sampling and Analysis Plans (SAP) 

o Upland Groundwater and Bank Soil  
o Surface Sediment 

• GSI Health and Safety Plan (HSP)  
• Implementability Study Plans 

o Waterfront Activities and Use 
o Mapping 
o Debris  
o Geotechnical 
o Structural 
o Hydrodynamic Evaluation  
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SECTION 2  
Project Area Definition 

The RM11E Project Area lies between approximately RM 10.9 and RM 11.6 along the eastern 
side of the Willamette River in Portland, Oregon. It is located within and near the upstream 
end of the Portland Harbor Superfund Site, which extends from RM 1.9 to RM 11.8 (Figure 
1-1). The RM11E Project Area encompasses approximately 38 acres and consists of 
submarine and shoreline properties.  

The Draft FS Report, submitted to EPA in March 2012, describes the development and 
evaluation of remedial alternatives and identifies areas of potential concern (AOPCs) and 
sediment management areas (SMAs) (Anchor QEA et al., 2012) (Figure 2-1). As described in 
the Draft FS Report, AOPCs represent a general indicator of the areas of interest while 
SMAs define areas of active remediation for the various remedial alternatives. The RM11E 
Project Area boundary is generally consistent with the AOPC 25 boundary presented in the 
Draft FS Report, but as specified in the Settlement Agreement, includes the riverbank area 
between the Portland Harbor vertical boundary (+13 feet North American Vertical Datum of 
1988 [NAVD88]) and the top of the bank (Figure 1-1).  

Polychlorinated biphenyl (PCB) concentrations in nearshore surface sediment between 
approximately RM 11.15 and RM 11.55 exceed the remedial action level (RAL) for the 
remedial alternatives (Alternatives B through F) presented in the Draft FS Report (Anchor 
QEA et al., 2012). The Draft Final Baseline Ecological Risk Assessment (BERA) also 
identified a benthic area of concern near shore between approximately RM 11.25 and RM 
11.50, as shown on the maps presented in Section 12 of the BERA (Appendix G; Integral et 
al., 2011). These potential benthic risk areas were mapped by applying the comprehensive 
benthic approach based on EPA’s April 21, 2010, guidelines for assessing benthic risk in the 
FS (EPA, 2010a). In this area, one or more DDD or DDT organochlorine pesticide 
compounds also exceed the RAL under the most conservative remedial alternatives 
(Alternatives E and F); however, these detections are located within the associated PCB 
footprint for those two alternatives. Also, under Alternative F, two estimated (‘J’-flagged) 
PCB detections of 200 micrograms per kilogram (µg/Kg) and 95 µg/Kg, respectively, results 
in an SMA being mapped in the downstream end of the RM11E Project Area, between 
approximately RM 10.9 and RM 11.0. The comprehensive SMAs as shown in Figure 2-1 are 
consistent with those presented in the Draft FS Report and include both the benthic risk 
areas and the footprints of PCBs and other chemicals exceeding the RAL.  

Because the RI and FS reports for the Portland Harbor have not been finalized, the actual 
SMAs, RALs, benthic risk areas, preliminary remediation goals (PRG), and background 
values may change. Despite the uncertainties associated with the final findings of the 
Portland Harbor RI/FS, the range of alternatives and resultant SMAs established in the 
Draft FS Report are considered representative of the areas where remedial action may be 
required by EPA. Pending completion of the Portland Harbor FS Report, the RM11E Group 
will use Alternative F as the most conservative footprint for the alternatives analysis. Those 
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SMAs and the bank soils and groundwater adjacent to them will, where necessary, be 
targeted for the Supplemental RI/FS Investigation because they may be a focus of a future 
Remedial Design/Remedial Action (RD/RA) consistent with the findings of the Portland 
Harbor RI/FS. Information collected as part of this Supplemental RI/FS Investigation will 
inform EPA’s selection of a remedy for the RM11E Project Area.
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SECTION 3  
Summary of Existing Information - Site 
Description and Background 

The RM11E Project Area includes the in-water area that has been designated by EPA as 
AOPC 25 and is being evaluated as part of the Portland Harbor RI/FS process to address 
elevated levels of PCBs detected in sediment, fish tissue, in-river sediment traps, and surface 
water samples collected from this area. A significant amount of existing physical, 
environmental, and engineering data relevant to RM11E has been generated through the 
Portland Harbor RI/FS process. This section provides a summary of the RM11E Project 
Area, including a description of the Project Area setting, an overview of land use and 
ongoing operations, and a summary of existing information from previous studies that 
provide a foundation for this Work Plan.  

3.1 Project Area Setting 
3.1.1 Physical Setting and Site Features 
Physical features of the RM11E Project Area include remnant structures related to historical 
shoreline activities and structures associated with current and ongoing industrial and 
marine operations. Existing industrial facilities and other physical features within the 
RM11E Project Area are depicted in Figure 3-1 and discussed below.  

The RM11E Project Area contains several active docks associated with current operations at 
waterfront properties, including Glacier NW, Cargill, and Ross Island Sand & Gravel 
(RIS&G). Other exposed in-water structures include fields of remnant pilings (e.g., behind 
the Cargill dock), dolphins (e.g., along the riverbank near RM 11.1) and similar structures 
placed in the river for navigational, operational, or engineering purposes.  

Submerged debris is abundant in the RM11E Project Area, as indicated by the results of a 
harbor-wide side sonar survey (Anchor QEA, 2009) and a high-resolution bathymetric and 
laser survey of the Project Area (DEA, unpublished). Submerged debris that has been 
identified in the Project Area includes non-natural objects (pilings and other structures), 
logs, and unidentified objects. Unidentified submerged debris will be evaluated further as 
part of the RM11E Supplemental RI/FS Investigation and Implementability Study. 

The riverbank along RM11E is steep and has been locally reinforced for erosion control and 
stabilization for ongoing waterfront operations. Stabilization along the riverbank includes a 
mix of armoring (e.g., riprap), shoreline bulkhead walls, and heavy vegetation (GSI, 2010b; 
Black & Veatch, 2011a). 

Several stormwater outfalls discharge to the RM11E Project Area. These include the 
following outfalls, owned by the state and City, and waterfront industrial sites, as shown in 
Figure 3-1 and Figure 3-2, and as further discussed in Section 6.2.5: 
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• Oregon Department of Transportation (ODOT) Outfall WR-306, which drains 
portions of Interstate 5 (I-5) and interchange ramps connecting the Fremont Bridge 
(I-405) with I-5  

• City Outfalls 43, 44, 44A (to be abandoned in late 2013), and 45  

• Cargill Outfalls WR-401 (inactive), WR-341, WR-342, WR-343, and WR-344 

• Sakrete Outfalls WR-282 (inactive), WR-283 (inactive), and WR- 291 

• Glacier NW Outfalls WR-350, WR-351, WR-352, and WR-353 (WR-353 is non-contact 
cooling water only) 

A submarine electric power distribution cable crossing owned by PacifiCorp extends from 
the Albina Substation to the west side of the river, providing power to a portion of 
downtown Portland. The cables traverse the RM11E Project Area beginning from the 
riverbank at a point between RM 11.3 and RM11.4. The approximate location of the cables is 
shown in Figure 3-1 and was delineated on the basis of signage along the riverbanks and an 
apparent linear feature observed in the hillshade bathymetry data. The configuration and 
construction history of this submerged feature will be refined further in association with the 
Implementability Study described in Section 9.3. 

3.1.2 Hydrologic Setting 
The hydrology of Portland Harbor is controlled by a variety of natural and anthropogenic 
factors, including contributing flows from the Willamette River Basin, tidal fluctuation from 
the Columbia River Estuary, operation of dams on the Willamette and Columbia Rivers, and 
channel modifications. These hydrologic controls in turn affect sediment transport 
dynamics. The hydrologic and hydrodynamic setting of Portland Harbor (including 
seasonal and average annual discharge, percent stormwater contribution, groundwater 
discharge, flooding and other hydrologic controls, as well as sediment transport dynamics) 
is described in detail in Section 3.1 of the Draft Final RI Report (Anchor QEA et al., 2012) 
and in Section 2.1 of the Draft FS Report (Anchor QEA et al., 2012). Hydrologic and 
hydrodynamic factors specific to the RM11E Project Area are briefly described below. 

As in the rest of Portland Harbor, the river within the RM11E reach was redirected, 
straightened, filled, and deepened during the last century to make it useable for navigation 
and commercial shipping operations. The current channel geomorphology in the RM11E 
Project Area is shown in Figure 3-3. The riverbank along this reach reflects periodic 
nearshore dredging activities (see Section 3.2.2.3) and bank stabilization. 

The resulting hydrodynamics within the RM11E Project Area are complex. In addition to 
channel geomorphologic controls, local erosion and depositional patterns in the Project Area 
may be influenced by anthropogenic processes including potential sediment resuspension 
as a result of shipping activities (e.g., prop wash) and maintenance dredging. Calculation of 
net elevation changes in the channel bed based on a comparison of bathymetric survey data 
for two periods, January 2004 to January 2009 and January 2009 to June 2011 (DEA, 
unpublished), shows areas of shoaling and areas of deepening in the RM11E Project Area 
during both survey periods (see Figure 3-4); areas of net sediment loss may in part reflect 
maintenance dredging, as described in Section 3.2.2.3.  
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Surface sediment texture from samples collected during May and June 2009 is presented in 
Figure 3-5. Areas of net sediment deposition typically coincide with areas of finer-grained 
material in the surface sediments. Discrepancies between the empirical grain size and 
bathymetric data in RM11E may result in part from the relatively sparse density of percent 
fines data available in surface sediment versus the density of the multibeam bathymetric 
data.  

3.1.3 Geologic Setting 
The RM11E Project Area is situated near the western margin of the Portland Basin, a 
northwest-southeast trending topographic and structural depression, bounded on the west 
by the Tualatin Mountains (Portland West Hills) and on the east by the foothills of the 
Cascade Range. Structures defining the basin include folds and active faults (Madin, 1990; 
Liberty, 2003). The basin is underlain by Eocene through Miocene volcanic and sedimentary 
bedrock and filled by up to 1,800 feet of late Miocene and younger consolidated and 
unconsolidated sediments. The geologic deposits at depth beneath the Project Area have 
been interpreted from geologic logs of previously drilled boreholes and the other studies 
completed in the area (Parsons Brinckerhoff, 2006; Swanson et al., 1993; Madin, 1990; 
Hartford and McFarland, 1989; Hoffstetter, 1984; Trimble, 1957, 1963). Conceptual geologic 
cross-sections are included as Figures 3-6a through 3-6d. From the surface downward these 
deposits include:  

• Artificial Fill (Holocene) — Consists predominately of gravel, sand, silt, and organic 
debris, although some areas are known to contain building debris, abandoned steel, 
timber railroad ties, and concrete and woody debris. Fill has been mapped at the 
surface along much of the east bank of the Willamette River in the vicinity of the 
Project Area extending to depths that generally range between 10 and 20 feet below 
ground surface (bgs). The fill is generally thickest near the Willamette River 
shoreline and gradually thins northeastward away from the river.  

• Alluvium (Holocene) — Fine-grained alluvial deposits lie beneath the artificial fill. The 
deposits are approximately 20 to 30 feet thick and mainly consist of alternating 
layers of silt and fine sand, although clay, organic material, and some gravel lenses 
occur locally.  

• Catastrophic Flood Deposits (Pleistocene) — Sediments deposited by a series of 
catastrophic Columbia River flood events underlie the alluvial deposits. The flood 
deposits are known to contain three facies: (1) fine-grained, (2) coarse-grained, and 
(3) channel. The fine-grained facies contain deposits consisting predominately of silt 
to coarse sand, and are similar to the alluvial deposits, with the exception of a lower 
organic content. The coarse-grained facies consist mainly of pebble to boulder gravel 
in a silt and coarse-sand matrix. The channel facies contain silt, sand, and gravel that 
are complexly interlayered and known to incise the fine-grained and coarse-grained 
facies deposits in some areas. The thickness of the catastrophic flood deposits is 
roughly 40 feet.  

• Troutdale Formation (Pliocene) — Lies beneath the catastrophic flood deposits and is 
described by Madin (1990) as moderately cemented to well-cemented conglomerates 
with minor interbeds of sandstone, siltstone, and claystone. The conglomerates 
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generally are composed of well-rounded pebbles and cobbles set in a silt and sand 
matrix and are known to exhibit iron staining from weathering of hyaloclastic (vitric 
volcanic glass) sands in some sections. The Troutdale Formation is exposed along the 
east bank of the Willamette River near the Steel Bridge (approximately RM 12), 
although its top surface is between approximately 70 and 90 feet bgs at the Project 
Area (Figure 3-6). The Troutdale Formation beneath the Project Area is estimated to 
be 150 to 200 feet thick (Swanson et al., 1993).    

• Sandy River Mudstone (Pliocene) — Underlies the Troutdale Formation in the Project 
Area and is included as part of an undifferentiated fine-grained unit characterized 
by Swanson et al. (1993) that is roughly 250 to 300 feet thick. The Sandy River 
Mudstone generally is composed of moderately cemented to poorly cemented 
mudstone and sandstone, and known to contain some organic material and woody 
debris. The Troutdale Formation interfingers with the Sandy River Mudstone in 
some areas.  

• Bedrock (Eocene to Miocene) — Underlies the basin-fill sediments and consists of 
volcanic and marine sedimentary rocks. The most extensive bedrock unit in the 
Portland Basin is basalt of the Columbia River Basalt Group.  

3.1.4 Hydrogeologic Setting 
The shallow groundwater system adjacent to the RM11E Project Area is composed of basin-
fill deposits and can be divided into two major hydrostratigraphic units. The units, as 
interpreted from area well logs and previously completed studies, are illustrated in the 
conceptual geologic cross-sections (Figure 3-6a through 3-6d) and briefly described below: 

• Unconsolidated Sedimentary Unit — This unit is the uppermost hydrostratigraphic 
unit of the shallow groundwater system, and includes both the fine-grained alluvial 
deposits of silt and sand, and the underlying coarser-grained catastrophic flood 
deposits mainly consisting of sand and gravel. This unit’s combined thickness 
beneath the artificial fill in the Project Area ranges between approximately 70 and 90 
feet, and comprises most, if not all, of the riverbed sediments. The hydraulic 
conductivity of the upper portion of this unit (9.8 x 10-8 to 1.1 x 10-4 feet/second) is 
generally lower compared to the bottom portion (1.8 x 10-4 to 2.7 x 10-3 feet/second) 
(Parsons Brinckerhoff, 2005). The interbedded nature of this unit in some areas 
results in a greater horizontal hydraulic conductivity than vertical hydraulic 
conductivity. The artificial fill known to exist in the Project Area is included in the 
upper 10 to 20 feet of this unit. Deeper portions of the fill along the riverbank may 
become saturated at times depending on seasonal or tidally influenced groundwater 
level fluctuations.   

• Troutdale Formation — This unit, which lies beneath the unconsolidated sedimentary 
unit, is a source of supply for many municipal, industrial, and domestic wells in the 
basin. Most wells completed in this unit yield roughly 50 gallons per minute (gpm), 
although yields are known to exceed 1,000 gpm in some highly productive areas of 
the basin (Swanson et al., 1993). Hydraulic conductivity in this unit is considered 
relatively high (1.1 x 10-7 to 1.9 x 10-2 feet/second; Parsons Brinckerhoff, 2005), 
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particularly in the absence of cemented matrix networks. The Sandy River Mudstone 
underlies this unit at depth and is considered a low-permeability confining layer. 

Previous groundwater-level monitoring has been conducted at wells completed in the 
unconsolidated sedimentary unit and Troutdale Formation in the vicinity of the RM11E 
Project Area (Parsons Brinckerhoff, 2005). The depth to groundwater typically ranges 
between approximately 15 and 25 feet bgs, depending on seasonal groundwater fluctuations 
and tidally influenced changes in Willamette River stage. Tidal fluctuations in river stage 
typically range between 3 and 5 feet during the late-summer and fall months when 
stage/discharge is lowest, and between 1 and 2 feet during the late-winter and spring 
months when stage/discharge is highest (USGS, 2013). Groundwater elevations typically 
mimic river stage, although the magnitude of change is slightly less and response to changes 
is somewhat delayed. Given the groundwater-level response to changes in river stage, the 
hydrostratigraphic units are considered in hydraulic connection with the Willamette River.  

Groundwater flow direction in the RM11E Project Area follows the topographic surface, 
moving generally west-southwest toward the Willamette River (Ash Creek, 2011). The 
groundwater flow direction is expected to be most often into the river; however both the 
flow direction and gradient can be expected to vary based on river stage and other 
hydrologic factors. 

3.2 Property Ownership and Operations 
The upland area east of the RM11E Project Area is referred to as the Historic Albina 
Riverlots Area and has been used for industrial purposes since the late-1800s. Section 3.2.1 
includes a description of the properties and their current operations in the immediate 
vicinity of the RM11E Project Area. A detailed description of historical site ownership, by 
tax lot, is provided in the LWG compilation document (LWG, 2007; Section 3.3.1.1). 
Overwater and in-water activities are discussed in Section 3.2.2. Environmental cleanup 
sites that may have contributed stormwater discharge to the RM11E Project Area are 
discussed in Section 3.3.3.  

3.2.1 Upland Ownership and Operations  
Most of the upland properties adjacent to the RM11E Project Area continue to be used for 
industrial purposes; however, some have been converted to commercial uses (e.g., artist 
studios) starting in the mid-1980s. Ownership of the upland properties in the immediate 
vicinity of the RM11E Project Area is summarized in Table 3-1 and depicted in Figure 3-1. 
The following are brief descriptions of current operations: 

• Cargill — Cargill operates a grain elevator and terminal (Irving terminal) that 
provides interim bulk storage for transfer of grain to and from trucks, rail cars, 
barges, and ships. Main features on the property are reinforced concrete grain silos, 
conveyor systems, enclosed grain processing, a rail grain dump station, a truck grain 
dump station, and shipping and unloading equipment (Black & Veatch, 2011a). 
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• Unkeles Family, LLC – The River Street studios is a collection of artists’ studios2.  

• Glacier NW — The Glacier NW property is a bulk cement distribution terminal. No 
manufacturing or processing occurs at this property. The property also serves as the 
regional headquarters for Glacier NW’s Oregon and southwest Washington 
operations. Bulk cement is delivered by ship, pneumatically conveyed to the storage 
buildings (silos and dome), and then loaded into customer trucks and railcars for 
offsite delivery. The property includes 15 storage silos with capacities ranging from 
1,000 to 6,500 tons and a cement storage dome with a capacity of 30,000 tons. The 
property also includes two covered truck loading and scale areas (ERM, 2011a). 

• RIS&G — RIS&G operates a concrete batch plant in the southwestern portion of its 
property and leases the remainder to KF Jacobsen & Co. (KF Jacobsen’s operations 
are described below). The property includes a clamshell bucket crane and a barge 
dock that are used for delivering aggregate raw materials for use in both facilities. 
The crane unloads the aggregate from barges into hoppers that convey the materials 
to storage piles located at either property. The RIS&G property also accepts broken 
concrete pavement (construction debris), which is loaded onto barges at the dock 
and transported to the Ross Island Lagoon for use as clean fill material. Operations 
include use of a river water pump to help make up the needed water for the concrete 
batch process (City, 2009b).  

• KF Jacobsen & Co. — KF Jacobsen leases a portion of the RIS&G property as well as 
the adjacent ODOT property (under the Fremont Bridge) for its Albina Asphalt 
Plant. The plant is a “hot mix” asphalt plant using recycled asphalt, aggregate, hot 
asphalt, and sand to make asphalt paving. In addition to receiving aggregate from 
the barge dock it shares with RIS&G, the property receives recycled asphalt by truck. 
The recycled asphalt is crushed onsite and conveyed to storage piles placed under 
the Fremont Bridge (City, 2009b). 

• Herman Stan Warehouse — According to a 2011 survey form submitted to the City, 
the warehouse is used for storage by Advanced M&D Sales (a tile and flooring 
company)3. No overwater activities are known. 

• Sakrete — Central Premix Concrete Products Co. combines Portland cement and 
aggregates to be bagged and resold at the Sakrete property. Aggregates and cement 
are received in bulk quantities via truck. Aggregate is unloaded on the ground into 
bunker areas, while the cement is pneumatically pumped into a closed silo vented to 
a bag house (Central Premix, 2012). Based on aerial photos and observation, the 
property appears to include an inactive dock. 

• PacifiCorp Albina Substation — The Albina Substation is an unmanned transmission 
and distribution substation where incoming 115 kilovolt (kV) transmission lines are 
stepped down to 11 kV for distribution to residential, commercial, and other 
customers within a portion of downtown Portland via submarine cables that cross 

                                                      
2 See http://www.portlandartstudios.com/rs_hist.html  
3 See http://www.amdsales.net/Pages/default.aspx  

http://www.portlandartstudios.com/rs_hist.html
http://www.amdsales.net/Pages/default.aspx
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the Willamette River. The substation is located on a three-square block area between 
N. Lewis and N. Harding Avenues, and N. River and N. Randolph Streets.  

• Tarr, Inc. (Tarr) — The Tarr property is currently used to store and handle 
chlorinated and non-chlorinated solvents, lubrication oils, and fuels. Operations 
include three warehouses, a maintenance shop (leased to a third party for unrelated 
activities), a diesel and gasoline fuel dispenser, and three aboveground storage tank 
farms. Chlorinated solvents currently are handled only in pre-packaged drums (Ash 
Creek, 2011).  

• City Outfall System — The City operates and maintains the conveyance systems 
within Outfall Basins 43, 44, 44A, and 45. Two of these basins include a combined 
sewer system and a separated storm system, which serve the industrial area adjacent 
to the river. A portion of Outfall Basins 43 and 44A was diverted to the City’s 
wastewater treatment plant in 2011. The City identified several sources to the river 
from upland properties within these basins that have discharged through the 
municipal stormwater conveyance systems; these sources are discussed in Section 
3.3.3.  

• ODOT Outfall System — ODOT operates and maintains the Outfall WR-306 
stormwater conveyance system that serves the I-405 and I-5 freeways.  

3.2.2 Overwater and In-Water Operations 
Offshore operations in the RM11E Project Area include ship transits, ship 
loading/unloading, and other overwater activities associated with operations at the 
waterfront industrial properties, and in-water dredging as required to maintain usability of 
the docks, as summarized below. 

3.2.2.1 Current Marine Shipping Operations  
Active industrial docks are present offshore of the Cargill, Glacier NW, and RIS&G 
properties. Marine shipping activities at each property are summarized below. 

• Cargill — Ships using the docks at the Irving terminal, which is owned by Cargill, are 
under the operation and control of the ship’s pilot or an independent river pilot and 
are typically foreign-flagged vessels. Tugboats provided to the ships by third parties 
assist the ships and barges that dock at the property, reducing or eliminating deep 
prop wash.4 Ships using the Cargill dock may be as long as 765 feet and 106 feet 
wide (“Panamax” class vessels). Depth of draft of ships may be up to 40 feet. Ships 
dock at the Cargill property as often as 4 to 5 times a month, and typically are 
docked for a period of less than a week while loading grain primarily for 
international export. Much smaller shallower-draft barges use the separate barge 
dock at the south end of the Cargill property to bring grain to the terminal for 
transfer to export-bound ships.   

                                                      
4 See Project Review Group Memorandum for Portland District Operations Division, Regulatory Branch (McMillan), CENWP-
OD-G, Addendum 1 (August 31, 2009), at 2. 
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• Glacier NW — This property has two docks. The main (upstream) dock consists of 
two sections used to offload cement from ships; each section is about 100 feet long 
(Glacier NW’s main dock). The sections of this dock are connected by a gangway 
that allows for pedestrian and small equipment traffic. A smaller (downstream) dock 
is used only for short-term mooring by Tidewater Barge Lines. 

Ships delivering cement to Glacier NW’s main dock are owned by third parties and 
are under the operation and control of the ship’s pilot or an independent river pilot. 
Third-party tugboats assist these ships when they arrive at and depart from Glacier 
NW’s dock, thereby reducing or eliminating deep prop wash. Vessels serving Glacier 
NW may be as long as 578 feet and 92 feet wide (“Handy” class vessels). Depth of 
draft of ships may be up to 20 feet when empty and 30 feet when loaded. Vessels 
arrive at Glacier NW’s dock loaded and leave lightened or empty, drafting 
significantly less water when they depart than when they arrive. Ships may dock at 
the Glacier NW property once or twice a month; the number of ships is dependent 
on market demand for cement.  

• RIS&G — This property has one dock that is used for loading and offloading 
construction debris and aggregate from barges. Information regarding RIS&G 
shipping activities is not readily available. Additional inquiries will be made 
regarding shipping practices during the Implementability Study.  

3.2.2.2 Historical Marine Operations 
A summary of the known historical marine operations in the RM11E Project Area is 
provided below and further described in the LWG compilation document (LWG, 2007; 
Section 3.3.1.1). 

• Albina Engine and Machine Works — Before filling, a portion of the waterfront area 
was occupied by docks used by the Albina Engine and Machine Works, a shipyard 
that was active at various times in various portions of the Project Area during World 
War I, World War II, and up to 1971; the remnants of a crane tramway from this 
former shipyard is visible along the riverbank.  

• Portland Fire Boat #2 — Before filling, a portion of the waterfront area, currently 
occupied by the Unkeles Property, was occupied by the Portland Fire Boat #2 station 
between approximately 1923 and 1950.  

3.2.2.3 Dredging Activities  
As elsewhere in Portland Harbor, periodic dredging is conducted in the RM11E Project Area 
to maintain the authorized depth of the navigation channel and to maintain operational 
depths at docks. Glacier NW and operators of the Cargill property (aka CLD Pacific Grain 
[CLD]) have conducted maintenance dredging in this area under authorization of the U.S. 
Army Corps of Engineers (USACE) and Oregon Department of State Lands (DSL). Recent 
dredging operations at these properties are described below briefly; the dredged areas are 
shown in Figure 3-1.  

• CLD last performed maintenance dredging at two separate locations at the Irving 
terminal in October 2009 to a depth of -40 (ship dock; RM 11.4 to RM 11.5) and -15 
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(upstream barge dock; RM 11.5 to RM 11.6) feet Columbia River Datum (CRD), and a 
12-inch (or greater) sand cover was installed (HME, 2009), under permit NWP-2001-
31 in the ship dock berth. A total of approximately 1,430 cubic yards (cy) of sediment 
was dredged (Northern Resource, 2009), from the following two areas (USACE, 
2009): 

o At the ship berth, to maintain a depth to -40 feet CRD plus 1-foot overdepth 

o At the barge berth, to maintain a depth of -15 feet CRD plus 1-foot overdepth 

CLD’s USACE permit for the 2009 dredging contained a special condition 
recommended by the Project Review Group (USACE, EPA, National Marine 
Fisheries, Washington Department of Ecology, and Oregon DEQ) requiring CLD to 
“overdredge to 1 foot below the overdepth allowance (-42’ CRD) and cover the 
dredged area with a 1-foot layer of sand.”  See August 31, 2009, Project Review 
Group Technical Memorandum for the Sediment Characterization Report for 
Regulatory Branch Project No. NWP-2001-31, CLD Pacific Grain, Irving Terminal, 
Willamette River, RM 11.4 (USACE, 2009). This cover was required in the permit to 
minimize potential adverse impacts resulting from contaminated surfaces potentially 
exposed by the maintenance dredging. The specific cover thickness and composition 
were recommended by the Project Review Group and placed in the permit for the 
reason that “[s]ince tugboats assist the ships and barges that dock at the facility, deep 
prop wash is not an issue at this facility.” CLD prepared a Completion Report for the 
dredging including a post-dredge and post-cover survey to confirm the cover 
thickness and extent. See CLD Pacific Grain, LLC Irving Terminal (R.M. 11.4) 
(Northern Resources, 2009). 

Future dredging of the ship berth at the Irving terminal, such as that anticipated in 
2014,  is by permit expected again to be to the depth of -40 feet CRD plus 1 foot 
overdepth in the ship berth (i.e., to the depth of -41 CRD). It is not intended that the 
sand cover (which was placed between -41 and -42 CRD) be removed as a part of 
that maintenance dredging. Periodic permitted dredging of the ship berths has been 
and will remain necessary for operations and will be considered in the 
Implementability Study. 

• Glacier NW has conducted only two maintenance dredging events (1996 and 2004) 
since acquiring the River Street Cement Terminal in 1991:   

o In 1996, dredged approximately 4,000 to 6,000 cy of sediment from along its 
piers and riverfront to maintain a -40 feet CRD depth for deep draft vessels.   

o In 2004, dredged 2,442 tons of sediment from along its main and barge docks 
to maintain a -36 feet CRD depth at the main (upstream) dock and to -21 feet 
CRD depth in front of its barge (downstream) dock. These dredging depths 
included a 1-foot allowance for over-dredging.  

• It is not known if RIS&G has dredged in the Project Area. Additional inquiries will 
be made regarding potential dredging practices during the Implementability Study.  
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3.3 Previous Environmental Investigations  
The identification of supplemental environmental data needs described in this Work Plan is 
based on evaluation of existing information that has been developed during previous 
environmental studies, including Portland Harbor-wide investigations, RM11E-specific 
studies, and upland source control investigations. Collectively, the studies and other 
documents identified below provide much of the basis for completing the Supplemental 
RI/FS Investigation. These investigations are listed in Table 3-2 and briefly summarized 
below. Table 1-1 also provides a cross reference for sources of the existing information, by 
topic. 

3.3.1 Portland Harbor (Site-Wide) Studies 
3.3.1.1 Compilation of Information, East Bank RM 11 to RM 11.6 (2007) 
LWG compiled information on potential sources of contamination throughout Portland 
Harbor including along the east bank between RM 11 and RM 11.6 as part of the Portland 
Harbor RI/FS (LWG, 2007). The LWG compiled information on historical land uses and 
operations, existing environmental data for select upland properties, and river sediment 
sampling, and presented a conceptual model describing the physical setting and potential 
contaminant sources and migration pathways of interest to this area. The LWG report 
identified known and suspected upland sources of PCBs and other chemicals between RM 
11 and RM 11.6. 

3.3.1.2 Portland Harbor Remedial Investigation (Draft Final Report, August 
2011) 

The Draft Final RI Report (Integral et al., 2011) evaluates the environmental data compiled 
by LWG since the inception of the Portland Harbor RI/FS in 2001. The objectives of the 
Portland Harbor RI are to investigate the nature and extent of contamination for the 
Portland Harbor study area; identify sources of contamination that contribute, or have 
contributed, to unacceptable risk in the study area; and assess potential risks to human 
health and the environment. Section H 3.0 (Draft Final RI Report) describes the nature and 
extent of contaminants in sediment between RM 11 and RM 11.8 based on the updated 
comprehensive RI dataset (Attachment H-2 of the Draft Final RI Report). In addition to 
describing the nature and extent of contamination in sediment, tissue, sediment traps, and 
surface water in RM11E, the Draft Final RI Report contains site bathymetry and an 
assessment of risk.  

3.3.1.3 Portland Harbor Feasibility Study (Draft Report, March 2012) 
The Draft FS Report (Anchor QEA et al., 2012) presents the LWG’s evaluation of potential 
remedial alternatives in support of EPA’s selection of a remedy to address sediment 
contamination in Portland Harbor to protect human health and ecological receptors. The 
Draft FS Report summarizes and analyzes the extensive data collected by LWG and others, 
and provides the framework for the selection of a remedial alternative at RM11E/AOPC 25. 
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3.3.1.4 Smallmouth Bass Tissue Studies 
3.3.1.4.1 Fish and Shellfish Tissue Sampling (2002, 2007, and 2012) 
Remedial alternatives evaluated in the Portland Harbor FS are based on the goal of reducing 
contaminant concentrations in fish and shellfish tissue through sediment remediation. LWG 
conducted several studies of contaminants in fish and shellfish tissue, primarily in 2002, 
2007, and 2012 (2002 and 2007 as referenced in the Draft RI Report, Integral et al., 2011; 
Kennedy/Jenks Consultants, 2013a, 2013b). The resulting 2002 and 2007 data were used to 
prepare or develop the human health and ecological risk assessments, CSM, 
bioaccumulation model, PRGs for tissue consumption, and remedial action objectives (RAO) 
(Integral et al., 2011; Anchor QEA et al., 2012). 

3.3.1.4.2 Baseline Smallmouth Bass Tissue Study (2011) 
The EPA, USACE, and City conducted the Portland Harbor 2011 Baseline Smallmouth Bass 
Tissue Study to develop an updated baseline data set for use by EPA as a point of 
comparison to future contaminant concentrations measured in smallmouth bass during and 
following remedy implementation (GSI, 2011, 2012; TetraTech, 2012). The overall objective 
of this study was to quantify the concentrations of PCBs, semivolatile organic compounds 
(SVOC), polycyclic aromatic hydrocarbons (PAH), and pesticides in smallmouth bass tissue 
in mile-long river reaches within Portland Harbor. Smallmouth bass were selected over 
other fish species because of their significance in the human health and ecological risk 
assessments, and because of their relatively small home range (generally within 1 RM), 
which provides a useful metric for assessing sediment concentrations on a more localized 
spatial scale. Smallmouth bass within Portland Harbor also contain relatively high 
concentrations of PCBs. The bioaccumulation model developed by LWG (Windward, 2009) 
was used to support this evaluation. 

Smallmouth bass were successfully collected at or near 68 of 137 proposed stations 
(approximately 50 percent success rate). In addition to these ‘Target’ samples, 14 
smallmouth bass were collected for the ‘Lifecycle’ analysis. Tissue samples were analyzed 
for percent lipids and PCB congeners. As a result of laboratory error, samples were not 
analyzed for SVOCs, PAHs, and organochlorine pesticides.  

3.3.2 RM11E Focused Portland Harbor Superfund Site Studies 
The City conducted RM11E focused investigations of surface (from zero to 1 foot below 
mudline) and subsurface (penetration >1 foot below mudline) sediment5, sediments 
suspended in the water column, and bank soils on the east bank of the Willamette River 
between RM 11 and RM 12.1 (GSI, 2009a). The purpose of these studies was to fill data gaps 
and provide additional data to inform the Portland Harbor RI/FS with regard to the extent 
of contamination in this area. In each study, a comprehensive list of chemicals was 

                                                      
5 For consistency with the previous RM11E Focused Sediment Characterization, “surface sediment” is defined as sediment 
collected between zero and 1 foot (approximately 30 cm) below mudline and “subsurface sediment” is defined as any sediment 
sample with greater than 1 foot of penetration. The Draft Final RI for the Portland Harbor defines the surface sediment interval 
as 30 cm, which was designed to capture that portion of the sediment column that has the potential to be disturbed or 
transported under typical annual conditions (Integral et al., 2011). 
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analyzed, and when combined with the harbor-wide RI/FS data set, there is a thorough 
understanding of the nature and extent of contamination in this area.  

3.3.2.1 Surface and Subsurface Sediment Field and Data Report (2009) 
The objectives of the surface and subsurface sediment sampling were to:   

• Provide high-resolution delineation of PCB concentrations in surface and subsurface 
sediment between RM 11.1 and RM 11.6, where PCBs previously had been detected 
at elevated concentrations.  

• Further delineate the broader suite of chemicals including dioxins/furans, pesticides 
and PAHs in nearshore surface and subsurface sediment between RM 11.1 and RM 
11.6, and to determine whether analysis of chemicals was warranted in archived 
samples initially analyzed only for PCBs. 

• Identify potential areas of sediment contamination (PCBs and other chemicals) 
between RM 11.6 and RM 12.1 by collection of surface and subsurface samples near 
outfalls and the Cargill grain elevator and docking structures. 

The surface and subsurface sediment sampling phase of the RM11E Focused Sediment 
Characterization was completed in August 2009. Sampling involved the collection of 
sediment from 60 surface and 50 subsurface sampling locations as described in the Surface 
and Subsurface Sediment Field and Data Report (GSI, 2009b).  

3.3.2.2 In-River Sediment Trap Field and Data Report (2010) 
Settleable suspended sediment was collected from seven in-river sediment traps between 
RM 11 and RM 12.1. The traps initially were deployed in June 2009 and retrieved in 
September 2009, with the resulting samples representing settleable suspended sediments 
deposited during the third quarter of 2009. The traps were redeployed in September 2009 
and recovered in January 2010 to collect sediments during the fourth quarter of 2009. The 
sediment trap samples were analyzed for PCBs (Aroclors, and congeners), metals, PAHs, 
SVOCs, total petroleum hydrocarbon (TPH), phenols, organochlorine pesticides, 
dioxins/furans, and butyltins, among other parameters. Results are presented in the Draft 
In-River Sediment Trap Field and Data Report (GSI, 2010a). 

3.3.2.3 Bank Soil and Debris Field and Data Report (2010) 
Riverbank soil and debris sampling was conducted in September and October 2009 from 
exposed bank areas accessible between the Fremont and Broadway Bridges (RM 11.1 to RM 
11.6) (GSI, 2010b). As noted above, significant portions of the riverbank within this reach are 
covered with large riprap materials or other structures, which limit the accessibility to bank 
soil. Multi-point composite samples of surficial bank soils were collected successfully from 
23 locations below ordinary high water (OHW). In addition, seven bank debris samples 
were collected below OHW.  

Because the primary purpose of the riverbank sampling was to provide an initial assessment 
of PCBs within bank surface soil and debris, all bank soil samples originally were analyzed 
for a focused set of target parameters referred to as the “Partial Analyte Group,” consisting 
of PCB Aroclors, total solids, and total organic carbon (TOC). A subset of samples was 
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analyzed for the “Full Analyte Group,” which included the Partial Analyte Group 
parameters plus metals, PAHs, SVOCs, TPH, phenols, organochlorine pesticides, 
dioxins/furans, and butyltins. Results are presented in the Bank Soil and Debris Field and Data 
Report (GSI, 2010b).  

3.3.2.4 Supplemental Data Report: Bank Soil and Sediment Re-Analysis (2013) 
Selected sediment and bank soil samples collected and archived from May 2009 to January 
2010 (e.g., the riverbank soil samples analyzed only for the Partial Analyte Group as 
discussed above) were submitted for supplemental analysis (GSI, 2013). The purpose of the 
follow-up analysis was to (1) determine if chemicals that were not analyzed at the time of 
sample collection were present in bank soil; and (2) assess the degree of bias in the 
conventional organochlorine pesticide results in a subset of surface, subsurface, and 
settleable suspended sediment samples using a more accurate analytical method. Results are 
presented in the Supplemental Data Report: Bank Soil and Sediment Re-Analysis (GSI, 2013). 

A total of 21 of the archived bank soil samples and 12 of the archived in-river samples were 
selected for additional analysis. The bank surface soil samples were analyzed for the 
remaining analytes in the Full Analyte Group.  

The 12 sediment samples selected for follow-up analyses had total PCB concentrations 
ranging from 71.9 to 6,200 µg/Kg and also had elevated detected or non-detected pesticide 
values using the conventional pesticide method performed by gas 
chromatography/electron capture detection (GC/ECD), primarily using SW-846 Method 
8081A (EPA SW8081A). These 12 archived samples were submitted for pesticide re-analysis 
using high resolution gas chromatography/tandem mass spectrometry (GC/MS/MS) 
method (EPA 1699M) to evaluate possible matrix interference effects from other chlorinated 
compounds (such as PCBs). The results from the high-resolution method indicate that most 
of the previously reported elevated pesticide concentrations were biased high. For 
example, all the DDX compounds were below the Alternative F proposed RAL after 
reanalysis (Figure 3-7). 

Not all the samples that originally had higher pesticide concentrations were re-analyzed, 
but the decrease found in many of the re-analyzed samples indicates that the actual extent 
(if any) of higher organochlorine pesticide concentrations in the RM11E area is uncertain. 
The likely overestimation of organochlorine pesticides via the conventional GC/ECD 
method brings into question the reliability of the higher sample concentrations that were not 
re-analyzed and the appropriateness of their use in making cleanup decisions based on 
these data.  
 

3.3.3 Upland Source Control Identification and Investigation 
Parallel with the Portland Harbor RI/FS process, numerous investigations have been 
conducted to assess potential upland sources to Portland Harbor by stormwater, 
groundwater, overwater, and other pathways. The purpose of these investigations was to 
identify and control ongoing sources to the river before in-water remediation is 
implemented so as to prevent future recontamination. Upland source investigations 
completed to date (or currently underway) in the vicinity of the RM11E Project Area include 
identification by the City of sources to the river through municipal stormwater conveyance 
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systems associated with Outfall Basins 43, 44, 44A, and 45; investigations by ODOT on 
drainage to Outfall WR-306; and investigations of individual upland properties, including 
those conducted by PacifiCorp, Cargill, Glacier NW, the City (Westinghouse), and others, 
under DEQ’s Cleanup Program oversight. Source investigations in the RM11E upland area 
are listed in Table 3-2 and briefly described below.  

Upland sites in DEQ’s Environmental Cleanup Site Information (ECSI) Database and that 
either are discharging currently or historically discharged to the RM11E Project Area are 
shown in Figure 3-2. DEQ provided a summary of source control efforts at various sites 
within the RM11E Project Area to EPA on August 5, 2013, that were  included as part of 
EPA’s comments on this Work Plan (DEQ, 2013b; EPA, 2013). The agencies summaries are 
included below: 

• Campbell Dry Cleaner (Former Facility) – ECSI #5680 - DEQ has not requested that 
this site be evaluated as a source control concern. Based on the location of the site 
and nature of contaminants (chlorinated solvents), DEQ believes that it is a low 
source control concern (DEQ, 2013b; EPA, 2013). 

• Cargill (ECSI #5561) and Glacier NW (ECSI #5449) - Source control evaluation efforts 
are ongoing at both sites under DEQ, with investigation efforts focused on 
stormwater discharge and potential riverbank erosion. Site data will be 
supplemented by work proposed under the Work Plan. Existing stormwater 
sampling results indicate a low source control concern, while modestly elevated 
PCBs in some bankline samples suggest a modest recontamination potential.6, 7 
DEQ has not formally concluded that these represent a low priority for future source 
control, but is comfortable with the designation based on current site information 
(DEQ, 2013b; EPA, 2013). 

• Kenton Foundry (Former Facility) – ECSI #5758 - Site investigation/cleanup is being 
performed at the site under an Independent Cleanup Agreement with DEQ. As with 
the Westinghouse site, redevelopment of the property by the Portland Water Bureau 
is ongoing. A closure report for the site and request for No Further Action (NFA) by 
DEQ is expected to include supporting information regarding upland source control. 
Based on current site information, DEQ has indicated that the site appears to be a 
low source control concern (DEQ, 2013b; EPA, 2013). 

                                                      
6 Low levels of PCBs were detected in bank soils located along the lower portion of the riverbank 
(below OHW) at the Cargill facility. Two isolated bank soil samples, collected between RM 11.4 and 
11.45, indicated that PCBs were moderately elevated in those samples but are below the 
concentrations observed in adjacent sediments. 
7 Previous RM11E studies (below the OHW level) along Glacier NW’s property have detected low to 
moderate levels of PCBs in bank soils, mainly on the upstream end of Glacier NW’s property.  Glacier 
NW collected two composite bank soil samples (above the OHW level), with analytical results 
detecting modest concentrations of PCBs that are below the concentrations observed in adjacent 
sediments. 
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• Master Chemical (Former Facility) – ECSI #1302 – DEQ has not requested that this 
site be evaluated as a source control concern. Based on the NFA issued for the site in 
1995 and site information, DEQ has determined that it is not likely to be a current or 
future source to the Willamette River (DEQ, 2013b; EPA, 2013). 

• PacifiCorp Albina Substation – ECSI #5117 - A draft source control evaluation was 
submitted to DEQ in 2012; a revised source control evaluation is being developed. 
After approval of the source control evaluation, DEQ will prepare a source control 
decision for both the active substations and a number of nearby blocks formerly 
owned by PacifiCorp including the Former Tucker Building site (ECSI# 3036). Based 
on current information, DEQ has concluded that the properties (collectively referred 
to the as the “Albina Area Properties”) do not appear to pose a significant source 
control concern (DEQ, 2013b; EPA, 2013). 

• PacifiCorp Knott St Substation – ECSI #5117 - DEQ has completed a Source Control 
Decision, determining in 2013 that this site does not represent a current or future 
source control concern (DEQ, 2013b; EPA, 2013). 

• Ross Island Sand and Gravel (RISG), River Street Facility (ECSI# 5577). In 2011, DEQ 
determined that the RISG site did not require source control evaluation based on a 
number of factors including the nature of historical site operations (DEQ, 2013b; 
EPA, 2013). 

• Tarr Property – ECSI #1139 - DEQ has not made a formal source control 
determination regarding this site. Based on the likelihood that the site-related 
solvent plume reaches the Willamette River at concentrations above maximum 
contaminant levels (MCL) and other risk-screening criteria, the site has been 
designated as a medium priority in DEQ’s January 2013 Portland Harbor source 
control milestone report (DEQ, 2013b; EPA, 2013). 

• Valvoline (Former Facility) – ECSI #3215 – DEQ has- not requested that this site be 
evaluated as a source control concern. Based on the NFA issued for the site in 2003 
and other site information, DEQ has concluded that it is not likely to be a current or 
future source to the Willamette River (DEQ, 2013b; EPA, 2013). 

• Vermiculite Northwest (Former Facility) – ECSI# 2761 - This site has not been 
identified by DEQ as a source control concern, but remains active as a cleanup site in 
DEQ files. The primary site concern appears to be asbestos. DEQ does not believe 
that it is likely to be a current or future source to the Willamette River due to its 
history as an asbestos site as well as its distance from the river (DEQ, 2013b; EPA, 
2013). 

• Westinghouse Property (Former Facility) – ECSI #4497 - Source control evaluation 
efforts are ongoing at the site under DEQ oversight. Pending work will include 
installation of groundwater wells to confirm an absence of site-related groundwater 
impacts, and confirmation that site-related contamination is not present in area 
storm lines. Stormwater is no longer being discharged from the site (as part of site 
redevelopment), and area runoff is now routed to Portland’s East Side combined 
sewer overflow (CSO) tunnel. DEQ has not formally concluded that these represent a 
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low priority for future source control, but is comfortable with this general 
designation based on current site information (DEQ, 2013b; EPA, 2013). 

Additional ECSI Sites in the vicinity of the RM11E Project Area include the following, which 
are shown on Figure 3-2: 

• ODOT – Portland Harbor Source Control Evaluation – ECSI #5437 – ODOT is 
currently conducting an evaluation of discharges from its conveyance system to the 
RM11E Project Area. 

• Tucker Building (Former Facility) – ECSI #3036 – DEQ has not requested that this 
site be evaluated as a source control concern. This site was remediated and 
redeveloped in 2002 and was issued a conditional NFA, conditioned on the 
continued presence of the vehicle ramp which acts as an effective site cap (DEQ, 
2005). 

• Union Pacific Railroad (UPRR) – Albina Yard – ECSI #178 – This site is currently 
developing a work plan to investigate possible stormwater discharges from several 
tax lots. 

The City’s source control identification work included collection and analysis of data from 
the City conveyance systems (e.g., stormwater, inline solids, sediment trap samples; see 
Table 3-2) to evaluate whether major contaminant sources were discharging through the 
system. Table 3-2 describes the types of samples collected and status of the source control 
investigations at these properties. Results of upland site stormwater source control 
investigations are discussed in Section 6.2.5. Based on the results of these investigations, the 
City concluded that all major sources to the river via these City stormwater conveyance 
systems have been identified, referred to DEQ, and either controlled or are in the process of 
being controlled under DEQ’s Cleanup Program oversight (City, 2011a, 2011b, 2011c, and 
2012). Results of the City outfall basin source investigations are presented in further detail in 
Section 6.2.5. 

As part of the City’s CSO abatement program, about 150 acres of stormwater drainage were 
diverted to the Eastside Tunnel in 2011 and no longer discharge to the RM11E area. The 
upland properties in DEQ’s Cleanup Program that diverted stormwater to the Columbia 
Boulevard Wastewater Treatment Plant through the eastside tunnel include: 

• Campbell Dry Cleaner (Former Facility) – ECSI #5680 

• Kenton Foundry (Former Facility) – ECSI #5758 

• Master Chemical (Former Facility) – ECSI #1302 

• PacifiCorp Knott St Substation – ECSI #5117 

• Tarr Property – ECSI #1139 

• Westinghouse Property (Former Facility) – ECSI #4497 

DEQ has reviewed, or is in the process of reviewing, information for various locations near 
the Project Area, and has identified the following locations as low priority for future source 
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control or is comfortable with the designation based on current site information (DEQ, 
2013a, 2013b; EPA, 2013): 

• PacifiCorp Albina Substation – ECSI #5117 

• PacifiCorp Knott St Substation – ECSI #5117 

• Glacier NW – ECSI #5449 

• Westinghouse Property (Former Facility) – ECSI #4497 

• Cargill – ECSI #5561 

• Tucker Building (Former Facility) – ECSI #3036 

• Valvoline (Former Facility) – ECSI #3215 

• Vermiculite Northwest (Former Facility) – ECSI# 2761 

• Campbell Dry Cleaner (Former Facility) – ECSI #5680 

• Kenton Foundry (Former Facility) – ECSI #5758 

• Master Chemical (Former Facility) – ECSI #1302 

• RISG – ESCI #5577 

DEQ has reviewed, or is in the process of reviewing, property information for various 
locations in or near the Project Area and has determined that the following location is 
medium priority for future source control (DEQ, 2013a): 

• Tarr Property – ECSI #1139 
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SECTION 4  
Preliminary Conceptual Site Model 

The CSM developed for the Portland Harbor RI/FS process (Integral et al., 2011; Anchor 
QEA, 2012) integrates the information gathered through extensive physical, chemical, and 
biological characterizations to provide a working understanding of current conditions, 
human health and ecological risks, and ongoing contaminant sources in Portland Harbor. 
Figure 2.6.1 from the Draft FS Report provides a visual schematic of currently known or 
suspected contaminant sources, fate and transport processes, and contaminant interactions 
with humans and ecological receptors that result in potentially unacceptable risk. Key 
elements of the site-wide Portland Harbor CSM generally apply to the RM11E Project Area; 
however, the relative contribution of each source and sink term (i.e., the mass balance 
shown in Figure 2.6.2k of the Draft FS Report) will be different for the RM11E Project Area.  

This section presents a preliminary CSM of the RM11E Project Area that focuses on 
important technical issues that may impact remedy selection and design as related to 
implementability concerns and recontamination potential. This CSM focuses on physical 
conditions in the Project Area and is not a risk assessment exposure model that describes 
releases, pathways, exposures, and receptors. The reader is directed to the Portland Harbor 
Baseline Human Health Risk Assessment (BHHRA; Appendix F of the Draft Final RI) and 
BERA (Appendix G of the Draft Final RI) for information related to exposure pathways and 
receptors relevant to the RM11E area.  

Project elements described in this preliminary CSM are: 

• Sediment Contamination – The nature and extent of environmental contamination 
in sediment 

• Site Features and Use – Relevant activities and structures that will be a factor in 
remedy design and could impact the potential for recontamination and 
implementability 

• River Hydrology and Hydrodynamics – Willamette River flow and bathymetric 
conditions 

• Geotechnical Conditions of the Riverbank – Shoreline geology and stability that 
may impact the remedial action. 

• Recontamination Sources – Potential sources of recontamination  

Figure 4-1 is a graphical representation of the RM11E Project Area and illustrates key 
elements critical to the remedial action in the RM11E area. For purposes of illustrating the 
key project elements, Figure 4-1 does not include the farthest downstream portion of the 
Project Area, north of the Fremont Bridge.  
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4.1 Sediment Contamination 
As described in Section 3, a significant amount of sediment characterization was conducted 
in the RM11E Project Area during the Portland Harbor RI/FS and supplemental 
investigations by the City. Figure 4-2a-d shows the surface sediment, subsurface sediment, 
and settleable suspended sediment (sediment trap) sample locations collected in this area to 
date.  

The work conducted to date in the Portland Harbor RI/FS suggests that a primary 
contaminant of concern (COC) and risk driver in this area is total PCBs, although other 
COCs are present at RM11E and may affect or drive remedial decisions based on future 
assessment by EPA. Total PCB concentrations in surface sediment are shown in Figures 4-3 
and the maximum total PCB concentrations from each subsurface core are shown in Figure 
4-4. Figure 4-5 is a reproduction of Figure H3.1-2 from the Draft Final RI Report and 
provides a visual aid for the vertical and horizontal extent of contamination at the site. The 
results indicate the presence of PCB-contaminated surface and subsurface sediment between 
RM 11.1 and RM 11.6, with the highest concentrations (up to 2,800 µg/Kg in surface 
sediment, and 6,200 µg/Kg in subsurface sediment) located at approximately RM 11.3 (GSI, 
2009b). Elevated PCB concentrations also were detected in settleable suspended sediment 
(sediment traps) located near RM 11.3 with the highest concentration of 2,600 µg/Kg 
detected in a 2007 LWG sample (LW3-ST4-007). Suspended sediment concentrations are 
discussed further in Section 4.5.3. 

The areal extent of unacceptable risk for all other COCs generally falls within the 
contamination footprints formed by the proposed PCB RALs that were developed in the 
Portland Harbor FS. For the purposes of this preliminary CSM, the PCB RAL footprints 
combined with the benthic risk areas (Figure 4-6) indicate areas where remedial actions in 
the RM11E area may be required, and therefore are used to focus the scope and activities of 
this Supplemental RI/FS Investigation. COCs are discussed in Section 5. With a few 
exceptions, there is a sufficient understanding of the nature and extent of sediment 
contamination in most of the RM11E Project Area, and little additional in-water sampling is 
needed to meet the focused objectives of this Supplemental RI/FS Investigation. Data needs 
that may be addressed in this Work Plan are discussed in Section 6. 

Additional sediment sampling beyond what is proposed in this Work Plan, if necessary, 
may be implemented during post-ROD remedial design.  

4.2 Site Features and Use 
The RM11E Project Area is characterized by active upland facilities adjacent to the river, and 
light industrial, commercial, and electrical substation operations farther inland. Property 
uses include active shipping operations as well as occasional maintenance dredging in front 
of the riverfront docks to maintain adequate berthing depth for large ships. A critical 
element of the final remedial design will be the integration of ongoing shipping operations 
with the remedial action and post-remedy monitoring.  

Multiple overwater and in-water structures are present in the RM11E Project Area (see 
Figure 3-1). The most prominent overwater structures are the two large docks in front of 
Glacier NW (RM 11.3) and Cargill (RM 11.45). Each dock is several hundred feet long and 
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supported by wood and steel pilings driven into the river bottom. These docks are located 
within the PCB RAL footprints (see Figure 4-6) for most of the proposed remedial 
alternatives, and it is likely that a remedial action may be required in the immediate vicinity 
and beneath these structures. Consequently, an understanding of dock construction and 
condition will be critical in identifying remedy design and implementation constraints 
associated with these structures (see Appendix I [Hydrodynamic Evaluation]). A conceptual 
model of a generalized active dock area is presented in Figure 4-7. While prop wash is 
identified as a dynamic influencing movement of sediment in the RM11E Project Area, it 
should be noted that prop wash from ocean-going vessels that dock at some of the 
properties (e.g., Cargill and Glacier) is eliminated or reduced by the use of tugboats to 
maneuver the ships into and out of the berthing area, with the ships not using their own 
propulsion. Other overwater structures include the RIS&G dock (RM 10.95), a large 
warehouse (RM 11) on the property owned by Herman Stan, an abandoned crane trestle 
near Outfall 43 (RM 11.4), and numerous dolphins located along the shoreline of the Project 
Area. Submarine structures include a PacifiCorp distribution cable crossing (see Figure 3-1).  

Previous work includes side-scan sonar and high-resolution bathymetry survey of the 
RM11E Project Area to inform the Portland Harbor FS. This survey identified the presence 
of a significant amount of submerged debris and remnant pilings. A large piling field that 
supported a former dock in this area is present between the shoreline and the existing 
Cargill dock. These pilings extend downriver to the small cove near Outfall 43. Smaller 
groups of pilings are located adjacent to the Glacier NW property near Outfall 44.  

4.3 River Hydrology and Hydrodynamics 
As described in the Draft Final RI Report, the hydrology of the lower Willamette River is 
influenced by the hydrologic conditions (rainfall and snow melt) in the Willamette Basin, 
the stage of the Columbia River, diurnal tides (which can cause short-term reversals in flow 
during periods of low river flow and extreme high tides), and the operation of multiple 
dams in the Columbia River and Willamette River Basins. The resulting flow regime (stage, 
discharge, and velocity) is complex, and likely has an effect on sediment transport in the 
RM11E Project Area.  

Sediment stability in the RM11E Project Area is a critical element in selecting and designing 
an appropriate remedy. RM11E is located in a transitional area of the river, between a 
predominantly scouring environment upstream in RM 11.8 to RM 15.8 and a predominately 
depositional environment downstream (RM 7 to RM 10) in the Portland Harbor study area. 
Bathymetric surveys confirm a complex hydrodynamic setting with some areas of what may 
be localized scouring that is occurring near the shoreline, and deposition occurring around 
the docks and in deeper water (Figures 3-3 and 3-4). Bedded sediment may be resuspended 
by the shipping traffic in this area, which will be a factor in selecting and designing the final 
remedy. Shear stress at the sediment bed and potential for sediment erosion will be 
addressed in the Implementability Study. 

4.4 Geotechnical Conditions of the Riverbank 
The RM11E Project Area is underlain by six primary geologic units, ranging from bedrock at 
depth to artificial fill near the surface (refer to geologic cross sections in Figures 3-6a 
through 3-6d). Of particular significance is the geotechnical stability of the bank because any 
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dredging along the toe of the slope or cap placement on the slope could impact slope 
stability. The face of the bank is steep and generally armored.  

The fill unit in this area forms a wedge that is thickest at the riverbank and thins inland. The 
inland extent of the fill approximately coincides with N. River Street. Historical aerial 
photographs show that filling in much of the area began in the late 1940s and essentially 
was completed in the late 1960s.  

The makeup of the fill is not well documented or characterized. Geotechnical work 
conducted at the Cargill property (GRI, 1997, 1998) indicates the fill is variable and contains 
voids and debris, and the riverbank has the potential to be unstable. In 1997, Cargill 
installed a structural sheet pile wall along a portion of its property to strengthen the bank 
and prevent movement of the soils. In 1998, Cargill installed soldier piles along the eastern 
portion of its property to stabilize the bank. 

4.5 Recontamination Sources 
Five potential sources of recontamination are identified in this preliminary CSM: 

• Stormwater 
• Groundwater 
• Upriver inflow  
• Bank erosion 
• Localized resuspension and deposition 

This preliminary CSM highlights conditions that could impact the potential for 
recontamination and implementability, as stated in the SOW. Descriptions of potential 
sources and whether they are no longer active or require additional controls will be 
presented in the Recontamination Assessment.  
 
Each potential source is discussed below. 

4.5.1 Stormwater 
Much of the upland area that drains to RM11E consists of impervious surface (roads, 
parking, and buildings). Stormwater runoff from activities on impervious surfaces located 
adjacent to and away from the river front is conveyed to the river through stormwater 
systems and, therefore, represents a potential pathway for source of recontamination. 
Outfall locations are identified in Section 3.1.1 and shown in Figure 3-1 and 3-2. A 
description of the associated stormwater conveyance systems is presented in Section 6.2.5.  

Most of the stormwater basins draining to this area are subject to evaluations under DEQ’s 
Cleanup Program. Source investigations have been conducted in four City basins, an ODOT 
basin, and at the Glacier NW and Cargill properties that discharge to the RM11E Project 
Area. The Sakrete and RIS&G properties are not in DEQ’s Cleanup Program, but are 
regulated under DEQ’s Water Quality Program under National Pollutant Discharge 
Elimination (NPDES) permits. Upland property source control evaluations have been 
conducted (or are underway) at the properties shown in Figure 3-2 and listed in Section 
3.3.3. Stormwater data will be compiled, reviewed, and assessed as part of the 
Recontamination Assessment, the objective of which is to identify potential ongoing sources 
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of COCs to the river via stormwater and ensure sources are controlled before 
implementation of the Portland Harbor remedial actions. As discussed in Section 6.2.5, 
additional empirical stormwater data will be collected under DEQ programs in 2013.  

4.5.2 Groundwater  
Groundwater is an important consideration for recontamination for two main reasons: 

• Groundwater may serve as a pathway for chemicals to reach the river from upland 
areas through stormwater runoff from activities on pervious surfaces (percolation 
into unpaved portions of upland properties) and through dissolved plume 
migration. 

• Chemicals may partition from buried contaminated materials to migrating 
groundwater and be transported to overlying clean sediments, cap, or surface water 
as groundwater discharges to the river. 

To evaluate these conditions, and to calculate discharge rates (advection) to the river, 
groundwater quality information near the shoreline and a measurement of groundwater 
gradient are needed. New monitoring wells will be installed to supplement existing 
monitoring wells as needed to evaluate groundwater conditions. Data gaps related to 
evaluation of the groundwater pathway for this Supplemental RI/FS Investigation are 
identified in Section 6.2.2.  

As discussed in Section 6.2.2, one known contaminant plume has been identified in the 
RM11E Project Area. A chlorinated solvent plume originating at the Tarr property (shown in 
Figure 3-2) has migrated approximately 2,000 feet in a westerly direction toward the river. 
Tarr installed monitoring wells to map the downgradient extent of this plume, which 
appears to discharge to the river downstream of the Fremont Bridge (outside the main area 
of sediment contamination in the Project Area). While groundwater concentrations along 
the shoreline have not been measured, the November 2011 RI Report for the Tarr property 
(Ash Creek, 2011) concludes there is a potential that tetrachloroethylene (PCE) 
concentrations in groundwater discharging to the river would result in adverse risk to 
subsistence fishers at the transition zone. DEQ is working with Tarr to implement protective 
source control actions at this property. 

4.5.3 Suspended Sediments and Upriver Inflow 
The quality of bedded and suspended sediment immediately upstream of RM11E in the 
Downtown Reach (RM 11.8 to RM 15.3) has been investigated as an ongoing source of 
potential recontamination to the RM11E Project Area. A phased sampling effort was 
conducted in this area by a collaboration of public and private parties to assess the presence 
of contaminants (GSI, 2010). The two phases of investigation showed that while there are 
areas with elevated contaminants in this reach of the lower Willamette River, the most 
significant areas have been or are being remediated under DEQ’s Cleanup Program.  

The second phase of investigation indicated that the areal extent and magnitude of 
contamination in the Downtown Reach are limited. A broader statistical analysis of the 
Downtown Reach surface sediment data shows that concentrations of chemicals are 
significantly lower than those found in Portland Harbor (GSI, 2009c, 2010c). As a result, 
DEQ concluded that contamination present in the Downtown Reach is not a significant 
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ongoing source of contamination to Portland Harbor. DEQ expects that concentrations of 
contaminants in surface sediments in this portion of the Willamette River will decline over 
time as source areas are addressed, upland sources are controlled, and natural recovery 
mechanisms occur (DEQ, 2011a).  

As part of the Portland Harbor RI/FS, the LWG installed sediment traps in the water 
column at RM 11.3 and RM 15.8 to evaluate the quality of suspended sediments entering 
Portland Harbor from upstream (Anchor QEA et al., 2012). The RM11E Focused Sediment 
Investigation expanded this evaluation to include sediment traps between RM 11 and RM 
12.1 (GSI, 2010a). The third and fourth quarter 2009 results are shown on Figure 4-8a and 4-
8b respectively. Total PCBs in the suspended sediment upstream of RM 11.8 were near 
background levels and approximately 1 order of magnitude lower in concentrations than 
suspended sediments measured at RM 11.3. The results illustrate the conceptual model that 
upstream areas do not appear to be a potential source of recontamination to the RM11E 
Project Area. Additional evaluation of the potential sources (i.e., ongoing or past sources) of 
COCs in suspended sediment will be addressed in the Recontamination Assessment. 

4.5.4 Bank Erosion 
A visual inspection and sampling of riverbank soils was completed by the City in 2009 (GSI, 
2010). The study documented that the bank is steep, armored with a variety of materials 
(concrete, asphalt, construction debris, sheet pile, and riprap), and is subject to potential 
erosion. Dense growth of blackberry vines covers much of the bank between the OHW level 
and the top of the bank. A bank stabilization wall and landscaping have been installed in 
some locations. Additional bank sampling was conducted in October 2012 by Glacier NW at 
one location on its property (approximately RM 11.35) under DEQ’s Cleanup Program 
(ERM, 2013).  

Total PCB concentrations in bank soil and debris are shown in Figure 4-9. The bank 
sampling results confirmed the presence of PCBs in bank soil and debris, with the highest 
concentrations in samples collected between RM 11.3 and RM 11.4. As shown in Figure 4-9, 
concentrations of PCBs in riverbank soils collected below the OHW level typically were 
lower than in (in-river) surface and subsurface sediment. As part of the Recontamination 
Assessment, limited areas of potential erosion near the top of the bank will be sampled and 
further evaluated as a potential source of recontamination.  

4.5.5 Localized Resuspension and Deposition 
Scouring and resuspension of deep contaminated sediment by vessel propellers (“prop 
wash”) is a potential source of recontamination where remedies allow contaminated 
sediment to remain in place beneath the biologically active zone or a thin-layer cap (i.e., 
distinct from an armored cap, which is specifically designed to resist disturbance from prop 
wash forces). The high-resolution bathymetry surveys from the RM11E Project Area indicate 
disturbance of the river bottom that may be a result of prop wash and scouring (see Figure 
3-3). Because of the requirement to maintain shipping operations in the RM11E Project Area, 
consideration of scour potential will be evaluated in the Implementability Study and the 
eventual design of a protective remedy.  
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SECTION 5  
Contaminants of Concern  

This section provides a list of the COCs to be reviewed for this Supplemental RI/FS 
Investigation. As required by the SOW, the COCs will be based on the draft or revised list of 
the COCs from the Draft FS Report. Currently, the Draft FS Report is under agency review, 
and EPA is in the process of revising the site-wide COCs. Table 5-1 presents a revised draft 
list of Portland Harbor site-wide COCs that were provided by EPA to the RM11E Group on 
June 19, 2013, for incorporation into this Work Plan. EPA stated that the list should be 
considered draft and subject to revision.  

The COCs in Table 5-1 are organized primarily by chemical classification (e.g., persistent, 
hydrocarbons, pesticides, etc.). There are also classifications for benthic toxicity, other 
(emerging contaminants), and a group of chemicals that are specific to transition zone water 
(TZW). EPA identified whether the COC is based on human health risk and/or ecological 
risk creating a direct linkage to the site-wide risk assessments. EPA indicated that the PRGs 
associated with these COCs are still under development.  

5.1 Preliminary Identification of RM11E COCs 
All Portland Harbor COCs provided by EPA were considered in developing this RM11E 
Work Plan. Existing sediment and bank soil data were compared to the COCs in Table 5-1 to 
assess their presence in the RM11E Project Area. Historical and current land uses also were 
considered to refine the COC list to meet the specific objectives of this project. Based on 
these evaluations, several chemicals were screened out from further evaluation. The 
preliminary COCs are identified in the fourth column in Table 5-1 and discussed below. 

Of the 62 COCs identified by EPA, 54 were retained for evaluation in this Supplemental 
RI/FS Investigation. Individual COCs identified by EPA were retained within the following 
chemical groups: 

• Total PCBs (Aroclors) 
• Hydrocarbons 
• PAHs 
• Pesticides 
• Metals  
• Phthalates  
• SVOCs 
• Volatile compounds (water only) 
• Conventional chemistry (water only) 

The rationale for eliminating site-wide COCs as project-specific RM11E COCs is presented 
below: 
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Dioxin/Furans (2,3,4,7,8- Pentachlorodibenzofuran [2,3,4,7,8- PeCDF], toxic 
equivalent [TEQ]) – Dioxin/furan compounds have been measured in surface and 
subsurface sediments in the RM11E Project Area in multiple studies described in 
Section 3.3. While dioxin/furan compounds are present in this area, inclusion of 
2,3,4,7,8-PeCDF (or other dioxins/furans) and TEQ in the project analyte list is not 
needed to meet project objectives. There are no known upland sources of 
dioxins/furans, and because of their hydrophobic nature, these compounds were not 
listed as a TZW COCs by EPA and are not included as analytes for the groundwater 
investigation in this Work Plan. Based on sediment RALs for dioxins that have been 
established in the site-wide FS, there are no exceedances of the dioxin RALs in the 
RM11E area and, therefore, the group of dioxins/furans is are not a driver of a 
remedial action in this area. Of the 24 bank soil samples that were analyzed for 
dioxins and furans, none exceeded the most conservative ecological PRG of 0.0261 
µg/Kg (for mink) and the highest concentration was almost 2 orders of magnitude 
lower than the mink PRG with a maximum concentration of 0.0028 µg/Kg. Of the 37 
bedded sediment samples that were analyzed for dioxins and furans, none of the 
surface samples and only three subsurface samples from two core locations was 
greater than the mink PRG. Given that the elevated 2,3,4,7,8-PeCDF concentrations 
in those samples (C003-B, C003-C, and C048-C) are constrained to subsurface 
sediment (between 30 and 134 cm below mudline), no exposure to ecological 
receptors is anticipated. Additionally, the mink PRG is based on a one mile exposure 
area and single point concentrations greater than the PRG do not indicate exeedance 
of the PRG. However, at the request of EPA, additional sample volume will be 
frozen-archived from each sediment and soil station for potential future analysis in 
the event dioxin/furan analysis is identified as a data gap during the 
Recontamination Assessment. If dioxin/furan analysis is conducted, toxic equivalent 
concentrations (TEQ) would be calculated using the methodology described in 
Section 2.1.4.2.2 of the Portland Harbor Draft Final Remedial Investigation Report.    

• Tributyltin (TBT) – TBT was analyzed in 39 bedded sediment samples collected in 
the RM11E Project Area. The TBT concentrations were screened against the benthic 
worm PRG of 24.4 milligrams/kilogram (mg/Kg)-organic carbon (OC) to assess 
whether this compound should be retained as a RM11E COC. All of the TBT 
concentrations were below the associated ecological PRG, with the maximum 
concentration of 16 mg/Kg-OC detected in a subsurface sample (RM11E-C038-B). 
Given the low TBT values observed in the Project Area, TBT is not considered a risk 
driver or a cleanup driver in the RM11E Project Area and is not recommended for 
retention as a COC for RM11E. 

• Polybrominated Diphenyl Ethers (PBDE) – This is an emerging chemical that was 
considered late in the Portland Harbor Human Health Risk Assessment (HHRA). 
The emphasis of the PBDE evaluation in Portland Harbor was to determine risks 
associated with eating fish from Portland Harbor. The HHRA found that PBDE was 
not a significant contributor to site risks and was only a concern in fish tissue at RM 
4 (hazard quotient [HQ] = 2). PBDEs are not a risk or cleanup driver in the RM11E 
Project Area and are not recommended for retention as a COC for RM11E. 
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• Perchlorate – Perchlorate was detected only in TZW at the Arkema property; and 
therefore, it is not recommended as a COC for RM11E.  

• Cyanide – Cyanide was detected at only two of the nine TZW sampling sites in 
Portland Harbor (Gasco and Siltronic) and appears unique to those properties.  
There are no known cyanide sources in the RM11E Project Area; therefore cyanide is 
not recommended as a COC for RM11E. 

• VOCs in soil – Volatile organic compounds (VOCs) are not a RM11E COC because 
VOCs do not accumulate in sediment due to their high water solubility and 
volatility. Additionally, VOCs do not accumulate in soils because of their high vapor 
pressures and low boiling points which cause these compounds to evaporate readily 
when exposed to air. The advection pathway will be evaluated by analyzing for 
VOCs in groundwater samples.   
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SECTION 6  
Identification of Data Needs and 
Supplemental Study Approach 

This section identifies project data quality objectives (DQO), data needs, and the approach 
to fill these needs, and is organized into three primary sections: 

• Section 6.1 – Project DQOs. A systematic review of project objectives following 
applicable EPA guidance. 

• Section 6.2 – Environmental Data Needs and Project Approach. A description of data 
needs and data collection organized by environmental media.  

• Section 6.3 – Implementability Evaluation Data Needs and Approach. A description of 
the engineering elements of the project organized by key technical topics critical to 
recontamination and implementability concerns.  

6.1 Project Data Quality Objectives  
The DQO process is a systematic planning tool designed to clarify the objectives of data 
collection and maximize efficiency during the data collection process (EPA, 2006). This 
process was used to guide the data collection and engineering evaluations planning for the 
Supplemental RI/FS Investigation. The results of the DQO process are a series of qualitative 
statements intended to clarify the objectives of the project, define the bounding parameters, 
and identify the error tolerance appropriate for the decisions being made with project 
information.  

There are seven steps in the formal DQO process; the output of each step influences the 
choices of the next step. The DQO process is considered iterative and may be used 
repeatedly as the project progresses and the decisions change or require a different focus.  

The DQO steps along with general statements relative to the RM11E Project Area are: 

1. Define the Problem. Additional information is needed to select and implement the 
design and construction of the final remedy for the RM11E Project Area. The FS is 
currently under review by EPA and a proposed plan for Portland Harbor has not 
been developed. To inform remedy selection and expedite the final design following 
the issuance of a ROD for Portland Harbor, EPA is requiring a pre-ROD 
supplemental RI/FS investigation for RM11E.   

2. Identify the Decision. For the RM11E Project Area, the questions that the 
Supplemental RI/FS Investigation will attempt to resolve are:   

• Have potential sources of recontamination been adequately investigated and 
controlled?    



 

Final Supplemental Remedial Investigation/Feasibility Study Work Plan Page 6-2 
River Mile 11 East - Portland, Oregon  October 2013 

• How do the current site configuration and river dynamics (natural and 
anthropogenic) impact implementability of potential remedies?   

• Is the apparent area of potential PCB contamination between RM 10.9 to RM 
11.0 an artifact of low data density and statistical mapping, or is the current 
delineation accurate?   

3. Identify the Information Inputs. A significant amount of information used to 
address these questions has been collected in previous work and is summarized in 
Section 3. Data gaps have been identified and supplemental data will be collected to 
address the questions related to potential recontamination and implementability. 
Data gaps and identification of new data needs are described in Sections 6.2 and 6.3.  

4. Define the Study Boundaries. This step is used to define geographic boundaries 
and other practical constraints, such as scale of evaluation and timeframe. The 
RM11E Project Area is shown in Figure 1 of the Settlement Agreement, and is 
described further in Section 2 of this Work Plan. The Supplemental RI/FS 
Investigations at RM11E are scheduled to be completed during the next year to 
inform the EPA’s proposed plan for Portland Harbor and to facilitate timely design 
of the remedy for the RM11E Project Area following issuance of the ROD for 
Portland Harbor. The project schedule is discussed in Section 10.  

5. Develop Decision Rules. The decision rules provide project decision makers with 
clear conditions for decision making. The following decision rules have been 
identified: 

• If potential uncontrolled sources of recontamination are identified in the 
Project Area, then evaluate the magnitude of potential recontamination effects 
and identify implications for remedial alternatives for RM11E. 

• If potential uncontrolled current upland sources of recontamination are 
identified, then EPA will coordinate with DEQ to address upland source 
issues with individual property owners or operators.  

• If site conditions create implementability constraints, then these constraints 
will be described with regard to how they may impact the evaluation of 
remedial alternatives within RM11E, the selection of the remedial 
alternatives, and the future remedial design.   

A decision rule was not developed for the further delineation of PCB contamination 
at the downstream end of the RM11E Project Area, between approximately RM 10.9 
and RM 11.0, because the work to be performed does not implicate a particular 
decision point, but rather, is simply a matter of increasing the previous sampling 
density to gain a more accurate delineation of the area impacted by PCBs. EPA will 
determine how the new delineation factors into remedy selection.   

6. Acceptance Criteria or Decision Errors. Uncertainty is present in all measurement 
data. This step establishes the degree of uncertainty that is acceptable to decision 
makers. The two key issues related to the project are the reliability of the conclusions 
of the Recontamination Assessment, and the identification of site constraints that 
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could impact implementability and future design. When the results are evaluated as 
part of the Recontamination Assessment and Implementability Study, the degree of 
uncertainty will be identified and recommendations will be made to guide future 
scoping of post-ROD activities.  

7. Optimize the Design for Obtaining Data. This step is the fundamental basis of this 
Work Plan. The study design uses the information about site boundaries, key 
questions to answer, and tolerance for uncertainty to develop a work plan that 
achieves these desired DQOs. The data needs to meet the environmental and 
engineering study DQOs are presented in Section 6.2 and Section 6.3, respectively. 
 

6.2 Environmental Data Needs and Approach  
The following sections are organized by media. Each presents a summary of existing 
information, identifies data gaps, and describes the approach to fill those gaps.  

6.2.1 Sediment Investigation 
With limited exceptions, there is sufficient understanding of the nature and extent of 
sediment contamination in the RM11E Project Area to support selection of a remedy and the 
Implementability Evaluation. The additional surface sediment sampling proposed in this 
Work Plan is designed to meet the focused objectives of this Supplemental RI/FS 
Investigation (see Section 1.2).  

Sampling to refine the lateral and vertical extent of PCBs and other chemicals within the 
SMA boundaries also may be conducted, if necessary, during the remedial design phase 
after the ROD has been issued, clean-up levels have been established, and the site-specific 
remedial actions have been selected by EPA.  

The following sections present a summary of existing sediment data, identify data gaps, and 
propose specific locations for sampling and the rationale for the selected sites. Additional 
detail regarding the sampling approach and methodology is provided in Appendix C (SAP 
Addendum for Surface Sediment). 

6.2.1.1 Existing Sediment Data 
A significant amount of surface sediment (grabs), subsurface sediment (cores), and 
settleable suspended sediment (sediment traps) data relevant to RM11E has been generated 
through the Portland Harbor RI/FS process. The available data were reviewed and 
discussed with EPA prior to development of this Work Plan. Specific data gaps were filled 
with the proposed sampling program. Furthermore, data collection techniques and 
analytical methods have been selected to allow merging of the data sets as part of the 
Recontamination Assessment and Implementability Study documents. Previous sediment 
investigations that have been conducted in the RM11E Project Area include the following, 
which were described in Section 3: 

• In addition to the LWG sediment data, the LWG Site Characterization Risk 
Assessment (SCRA) database includes numerous sediment samples collected by 
other parties to support certain activities, such as environmental permitting and 



 

Final Supplemental Remedial Investigation/Feasibility Study Work Plan Page 6-4 
River Mile 11 East - Portland, Oregon  October 2013 

dredging by waterfront properties to support working dock and marine operations. 
These data are discussed in the Draft Final RI Report (Integral et al., 2011). 

• The RM11E Focused Sediment Characterization (2009–2013) included the collection 
of sediment from 60 surface and 50 subsurface sampling locations and settleable 
suspended sediment from 7 in-river sediment traps, between RM 11 and RM 12.1. 
The bedded sediment and sediment trap results are presented in separate Field and 
Data Reports (GSI, 2009b, 2010a). 

The existing sediment sample locations are identified in Figure 4-2a through 4-2d. The 
analytical results associated with these samples are available in the updated SCRA database, 
which was provided to EPA as Attachment H-2 to the Draft Final RI Report in August 2011 
(Integral et al., 2011). As discussed in Section 3.3.2.4, follow-up organochlorine pesticide 
results for select sediment samples are also available in Appendix C of the Supplemental 
Data Report: Bank Soil and Sediment Re-Analysis (GSI, 2013).  

The nature and extent of environmental contaminants in the RM11E Project Area sediments 
are generally well understood. A discussion of the nature and extent of contamination in 
sediment between RM 11 and RM 11.8 is provided in Section H3 of Appendix H of the Draft 
Final RI Report (Integral et al., 2011). Included in that appendix are five types of graphics 
portraying sediment chemistry distributions for 21 indicator chemicals: surface plan-view 
concentration maps and subsurface core concentration maps (Maps H3.1-1 through H3.1-
80), scatter plots (Figures H3.1-1 through H3.1-28), histograms (Figures H3.1-29 through 
H3.1-32), and stacked bar charts (Figures H3.1-33 through H3.1-42). The analysis indicates 
that PCBs, polychlorinated dibenzo-p-dioxins/furans (PCDD/Fs), DDx, and PAHs were 
found in sediments collected between RM 11 and RM 11.8. While elevated concentrations of 
PCBs and other chemicals were observed in the subsurface sediment, the lateral extent of 
subsurface sediment contamination is smaller than the surface sediment footprint, is 
typically observed closer to shore, and is centered near RM 11.3, as illustrated in Figure 6-1, 
depth of impact. 

6.2.1.2 Identification of Sediment Data Gaps 
Based on a review of existing sediment data, the following data gaps have been identified.  

• Data density is insufficient in the area downstream of the Fremont Bridge (RM 10.9 
to RM 11) to support remedy selection and preliminary design. Currently, the lateral 
extent of this downstream SMA is driven by two estimated (i.e., ‘J’-flagged) PCB 
surface sediment concentrations of 200 µg/Kg (WLCDRD05PG06363) and 95 µg/Kg 
(LW3-G771). All other surface samples and other chemical constituents in this area 
are below the RALs used in the development of the SMAs. The footprint of the 
delineated SMA, which currently extends into the navigation channel, may be 
overestimated because of low data density and the statistical (natural neighbor) 
mapping methodology that was used (Figure 4-3). As described in Section 6.2.1.3, 
additional surface sediment samples are required in this area to determine the 
presence and refine the extent of PCBs in surface sediment within the FS Alternative 
F footprint. Analyses for additional COCs identified in Chapter 5 are not required to 
meet the objectives of the Implementability Study because none of the other analytes 
exceed the preliminary RALs that were used to delineate the SMAs in the Draft FS. 
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• As described in Section 6.2.1.3, additional samples are required beneath the RM11E 
Project Area docks to verify the PCB concentrations in surface sediment, which will 
inform the Implementability Study. The statistical mapping methodology used to 
delineate the FS SMAs, extrapolates concentrations between data points. Because 
elevated PCB concentrations were reported in surface sediment on one or both sides 
of the RM11E Project Area docks, the SMAs are shown to extend beneath the docks. 
Analyses for additional COCs identified in Chapter 5 are not required to meet the 
objectives of the Implementability Study because the PCB RAL footprints bound the 
RAL exceedances for other COCs as well as benthic risk areas.  

• DEQ and EPA expressed an interest in understanding the temporal variability in 
PCB concentrations in surface sediment. As will be described in Section 6.2.1.3, six 
surface sediment sampling locations will be resampled to assess the temporal 
variability.  

Potential Subsurface Sediment Data Gaps 

Although the vertical extent of contamination has not been fully delineated downstream of 
the Fremont Bridge and in areas where sediment PCB concentrations at the bottom of the 
former sediment core locations exceeded RALs (e.g., RM11E-C003, RM11E-C022, RM11E-
C023), the collection of additional subsurface data will be deferred until the remedial design 
stage when the RALs are known, the remedy has been selected, and the specific design 
needs for subsurface information are established. The rationale for deferring this work to the 
remedial design stage includes: 

Downstream of the Fremont Bridge 

• The existing surface sediment PCB concentrations exceed only the most conservative 
RALs. Currently, there are limited sediment data in this area and additional surface 
sediment data will be collected as part of this study to confirm whether 
concentrations in this area exceed PCB Portland Harbor RALs. 

• Until surficial PCB concentrations are confirmed and final RALs are selected for the 
Portland Harbor, it is unclear whether active remediation will be required and 
additional subsurface sampling may be warranted in this area. 

• The LWG attempted to collect a subsurface core in this location during the Round 3B 
sampling efforts, but was unsuccessful because of the presence of coarse gravels and 
cobbles. Consequently, subsurface sampling in this area, if necessary, would likely 
require barge-mounted drill rigs rather than use of vibracore sampling methodology. 
The decision to mobilize a costly barge-mounted rig would be better left to the 
design stage after analysis of the supplemental RI/FS data has been completed and 
the need for any subsurface sediment characterization has been identified. 

Upstream of the Fremont Bridge in areas where PCB concentrations at depth exceeded RALs 

• The existing surface sediment and subsurface sediment data density at the RM11E 
site is greater than is normally generated for RI/FS volume estimates and cost 
comparisons. The existing surface and subsurface data density is sufficient for the 
planned supplemental RI/FS work and to identify where future RD sampling may 
be required.   
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Subsurface and other potential sediment data gaps will be more appropriately filled 
following the completion the Implementability Study and after clean-up levels have been 
established by EPA in the ROD. Additional sediment data may include design-level 
sampling to evaluate dredging setbacks, volume estimates, and capping requirements 
(thickness and composition). Sampling may also be required to refine the lateral and vertical 
extent of other COCs besides PCBs once clean up levels are established by EPA.  

6.2.1.3 Proposed Sediment Sampling Approach 
Eight surface sediment power-grab samples will be collected between RM 10.9 and RM 11.0, 
as shown in Figure 6-2 to confirm the presence of and further delineate PCB concentrations 
in surface sediment. The samples will be collected using power-grab sampling 
methodologies in the manner described in the SAP Addendum for Surface Sediment 
(Appendix C). This work will be based closely on the LWG’s Portland Harbor RI/FS Round 
3B Comprehensive Sediment and Bioassay Testing Field Sampling Plan (Integral, 2007d). 

Upstream of the Fremont Bridge, six sediment sampling locations where elevated PCB 
concentrations were previously reported (RM11E-G009 [2,900 µg/Kg], RM11E-G017 [410 
µg/Kg], LW3-UG02 [6,000 µg/Kg], LWG-UG03 [1,200 µg/Kg)], RM11E-G036 [1,300 µg/Kg], 
and RM11E-G064 [1,600 µg/Kg]) will be resampled to assess temporal variability in PCB 
concentrations. Samples from several reoccupied stations also will be analyzed for 
organochlorine pesticides as further illustrated in the Surface Sediment SAP Addendum 
(Appendix C) and discussed in Section 3.1 of the QAPP Addendum (Appendix A). Four of 
these locations will be sampled using the power-grab sampling methodology and the two 
samples collected from behind the Cargill dock will require manual collection by a diver, 
given the limited accessibility as a result of the piling field.  

As shown in Figure 6-2, divers also will collect three surface sediment samples beneath the 
main Glacier NW dock and two samples underneath the northern and southern portions of 
the main Cargill dock to better understand the degree of PCB impacts in surface sediment in 
those locations.  

At all sediment sampling locations, additional sediment from each station will be archived 
for potential future analysis of other constituents if deemed necessary. 

6.2.2 Upland Groundwater Investigation  
Generalized flow directions, water level fluctuations, and interaction with the Willamette 
River are understood from the numerous studies that have been conducted in the vicinity of 
Portland Harbor. However, site-specific groundwater flow and quality conditions near the 
groundwater/surface water transition zone in the RM11E Project Area are not well 
characterized.   

The following sections present a summary of existing groundwater data, identify data gaps, 
propose specific locations for groundwater monitoring, and present the rationale for the 
sites selected. Additional detail regarding the sampling approach and methodology is 
provided in Appendix B (SAP for Upland Groundwater and Bank Soil). 
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6.2.2.1 Existing Groundwater Data 
Existing groundwater data in the immediate vicinity of the RM11E Project Area are limited 
and detection limits are variable. Although previous groundwater investigations have been 
conducted in the area (Ash Creek, 2011; DEQ, 2013a, 2013c; GRI, 1997; City, 2009a; Parsons 
Brinckerhoff, 2005), these studies are limited to: 

• Sites located farther upland from the riverbank, away from the groundwater/surface 
water transition zone  

• Special groundwater monitoring that targets the migration of specific contaminants, 
excluding PCBs   

• Special groundwater monitoring associated with geotechnical and dewatering 
investigations  

The locations of these groundwater investigations are identified in Figure 6-3 and are 
summarized below. These investigations are also discussed in Appendix B (SAP for Upland 
Groundwater and Bank Soil).  

• Former Tucker Property. While low levels of petroleum hydrocarbons, metals, 
volatile organic compounds (VOC), and PAHs were detected in groundwater 
beneath the former Tucker Property, DEQ concluded that site groundwater was not 
significantly impacted from onsite sources (DEQ, 2013a).  

• Tarr Property. A dissolved-phase groundwater plume of PCE and trichloroethene 
(TCE) was delineated in an area extending from the Tarr property northeast of N. 
River Street to the west-southwest toward the Willamette River (Ash Creek, 2011; 
DEQ, 2013c). A network of groundwater monitoring wells has been installed and 
monitored quarterly since 2006. The downgradient extent of the plume has not been 
fully characterized. The plume is migrating toward the river north of the main area 
of sediment contamination and is expected to discharge to the river downstream of 
RM 11.2. It is anticipated that further work to confirm the plume extent will be 
conducted under the DEQ agreement.  

• Dewatering Tests (City of Portland). Groundwater quality monitoring was 
conducted by the City during dewatering tests for the eastside CSO project at a 
monitoring well (MULT 98406). This well was located near the southern terminus of 
N. River Street as shown in Figure 6-3. Groundwater samples were analyzed for 
gasoline-range, diesel-range, and oil-range hydrocarbons; total and dissolved 
metals; VOCs; PCBs; and PAHs. A limited number of VOCs and metals was 
detected above their respective method reporting limits (MRL). PAHs, gasoline-
range and diesel-range hydrocarbons, and PCBs were not detected above their 
respective MRLs in any samples analyzed.  

• Glacier NW. Following installation of a shallow (37-foot) well (MULT 1007) on the 
Glacier NW property (1050 N. River Street) on December 8, 1987, a groundwater 
quality sample was collected and submitted for analysis of VOCs, SVOCs, 
pesticides, PCBs and priority pollutant metals. Two VOCs, two SVOCs, and zinc 
were detected above the associated MRLs. PCBs and pesticides were not detected in 
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the groundwater sample. A second groundwater sample was collected on January 
18, 1988, and analyzed for VOCs. TCE was detected at 4.6 µg/L with PCE at 2.0  
µg/L.  

Groundwater flow in the RM11E Project Area generally moves in a westerly direction 
toward the Willamette River, and will vary in response to seasonal and/or tidally induced 
fluctuations in the river. Ash Creek (2011) reports the hydraulic gradient to be nearly flat 
west of N. Railroad Street near the river and gradually steepens to 0.005 foot/foot away 
from the river. The gradient near the river was observed to reverse temporarily when river 
stage exceeds 12 feet NAVD88, which typically occurs for 2 to 4 weeks during the late 
spring (Ash Creek, 2011).  

6.2.2.2 Identification of Groundwater Data Gaps 
With the exception of the known PCE/TCE plume from the Tarr property, there are no 
identified groundwater quality concerns in the area. However, there are limited 
groundwater monitoring locations in the immediate vicinity of the RM11E Project Area to 
confirm that the groundwater pathway is not a potential source of recontamination to river 
sediments. The following data gaps have been identified: 

• Additional nearshore groundwater monitoring wells are needed upstream of the 
Fremont Bridge to characterize groundwater quality (spatially and temporally) and 
flow conditions, to confirm that groundwater is a not a significant pathway for 
consideration in the Recontamination Assessment, and to evaluate groundwater’s 
effect, if any, in the Implementability Study.  

• To assess potential impacts of the Tarr property plume on in-water conditions 
upstream of the Fremont Bridge, the proposed groundwater monitoring network 
(Figure 6-4) also will be analyzed for VOCs (including PCE and TCE). This 
information will be useful in informing the Recontamination Assessment and 
Implementability Study and in identifying potential data gaps with respect to 
groundwater. 

This Supplemental RI/FS investigation focuses on evaluating groundwater quality in the 
vicinity of areas where active remediation is likely to be necessary under the range of 
remedial alternatives proposed in the Draft FS. Until final RALs have been identified, it is 
unclear whether sediment remediation will be required downstream of the Fremont Bridge, 
and therefore, the collection of additional groundwater monitoring data downstream of RM 
11.1 should be deferred until the remedial design stage. As described in Section 6.2, surface 
sediment samples in that area will be collected for evaluation against the RALs to determine 
if elevated concentrations of COCs are present. Until the new sediment data are available 
and RALs are established, performing bank soil and groundwater investigations in this area 
is unwarranted. 

6.2.2.3 Proposed Groundwater Monitoring Approach 
To address these data gaps, an upland groundwater investigation will be conducted and 
will include monitoring from two existing and four proposed new wells to characterize the 
flow regime and chemical characteristics of the groundwater system adjacent to the 
Willamette River (see Figure 6-4). A summary of the proposed monitoring program is 
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presented below, and described in detail in Appendix B (SAP for Upland Groundwater and 
Bank Soil).  

Existing Monitoring Wells 

Existing wells to be monitored are: 

• MULT 1007. Shallow well (37 feet deep) located along the top of bank on Glacier 
NW property near RM 11.2. The well is screened from 20 to 37 feet bgs, primarily in 
a silty-fine to very fine brown sand and will be monitored for groundwater level 
and groundwater quality.  

• MULT 89881. Intermediate well (56 feet) located near the intersection of N. River 
Street and N. Harding Avenue. Groundwater level monitoring will be conducted at 
this well to support assessment of groundwater level fluctuations, hydraulic 
gradient, and groundwater flow direction. This well also will be monitored for 
groundwater quality to further assess potential impacts of the Tarr property plume 
on in-water conditions upstream of the Fremont Bridge. 

Proposed New Monitoring Wells 

With the exception of the ‘cove’ (RM 11.4), our understanding of the geology does not 
suggest preferential flow paths other than the unconsolidated bank fill and underlying 
alluvium, which are porous in nature and hydraulically connected to the river. Given the 
lack of observable differences in the vicinity of the RM11E Project Area, and limited 
opportunity for visual observations of groundwater seeps, wells are proposed at 
approximately equidistant locations along the top of the bank to encapsulate the range of 
conditions anticipated across the Site. The lithologic differences observed in the cove area 
provide justification for shallow and deep wells in this area. The proposed wells are 
summarized below.  

As described in Appendix B, three shallow wells will be drilled to approximately 35 feet bgs 
and completed with 15-foot screens, from approximately 20 to 35 feet bgs, that straddle the 
water table. One deeper well will be completed in the catastrophic flood deposits (described 
in Section 3.1.3) immediately above the Troutdale Formation at a depth of between 80 to 100 
feet.  

• RM11E_MW001. Shallow well located in an area containing artificial fill deposits. 
The well will be located on the Glacier NW property near RM 11.3 and will be 
monitored for groundwater level and groundwater quality.  

• RM11E_MW002s. Shallow well located in an area near an historical shipyard 
tramway and artificial fill deposits. This well will be located on the Cargill property 
near RM 11.4 and will be monitored for groundwater level and groundwater quality. 

• RM11E_MW003d. Deeper well paired with MW002s located near an area of 
historical shipyard tramway and artificial fill deposits. The well will be located on 
the Cargill property near RM 11.4 and will target completion above the contact with 
the Troutdale Formation deposits to monitor groundwater quality in deeper 
paleochannel deposits. Groundwater levels also will be monitored at this well.  
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• RM11E_MW004. Shallow well located on the Cargill property between RM 11.4 and 
RM 11.5, in an area containing artificial fill deposits. This well will be monitored for 
groundwater level and groundwater quality.  

The Glacier NW property and the northern portion of the Cargill property constitute 
portions of the former Albina Engine and Machine Works shipyard where ship construction 
and repair historically were conducted. As shown in Figure 6-5, active ship construction in 
1943 occurred within the footprint of the current Glacier NW property. Existing monitoring 
well MULT 1007 is located within the footprint of a former shipway and will monitor water 
quality in this area. Groundwater quality also will be monitored at MULT 89881, which 
coincides with the site of the former Plate Shop and is hydraulically upgradient of the 
former shipway. After World War II, the shipways on the Glacier NW property were 
abandoned, and subsequently filled in the 1950s and completed by 1963. The 1963 aerial 
photo indicates that operations by that time had shifted to the current cove area on the 
northern end of the Cargill property. The new monitoring wells MW002s and MW003d are 
present within the shipway of this construction/repair facility, as illustrated in Figure 6-6, 
and will allow for both groundwater and soil quality in this area to be evaluated. 

The monitoring elements and groundwater quality analyses to be performed are 
summarized below and are described further in Appendix B:  

• Soil Borehole Sampling – As drilling advances through the artificial fill deposits, 
soil samples will be collected from the core center and composited over each 5-foot 
sampling interval and submitted to the laboratory to be archived. In addition, a 
representative composite sample from the unsaturated fill material, the saturated fill 
material, and the top 5 feet of the native alluvium will be collected and submitted for 
chemical analysis of RM11E COCs (see Section 5 and Appendix B).  

• Groundwater Quality Sampling – Groundwater quality samples will be collected 
from four new wells and two existing wells using low-flow sampling methods and 
standard operating procedures. Two sampling events are proposed, and are 
anticipated to be conducted in late 2013 depending on the project schedule outlined 
in Section 10. Both events will target a sampling time when seasonal and diurnal 
fluctuations in river stage are near low levels to ensure the samples are 
representative of groundwater and are not infiltrating river water. Willamette River 
stage data collected during the past 6 years (2007-2012) from the USGS Morrison 
Bridge gage (RM 12.8) (Figure 6-7) indicates that the river level is generally lowest 
during the late-summer/early-fall (September through early November) and late-
winter/early-spring (February to mid-March). These periods of low stage are 
consistent with the two anticipated sampling dates. Historical stage data indicates 
that daily fluctuations in river stage in response to tidal changes are typically lowest 
during mid-to-late morning. Willamette River tide charts will be consulted before 
sampling, and the sampling events will be coordinated such that water level and 
water quality measurements are collected from wells during work hours that 
encompass the low-tide period. In addition, both sampling events will target a 
period when the anticipated Willamette River stage is below 12 feet NAVD 88, an 
elevation below which groundwater discharges toward the river (Ash Creek, 2011). 
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All wells will be sampled on the same day during each sampling event such that the 
results can be directly comparable and representative of groundwater conditions. 

• Groundwater Quality Analyses – Groundwater quality samples will be analyzed for 
the preliminary RM11E COCs identified in Chapter 5. The RM11E COCs include 
analytes from the following chemical groups: PCBs, hydrocarbons, pesticides, PAHs, 
metals, phthalates, SVOCs, and VOCs. In addition to the project COCs, groundwater 
samples will be analyzed for TOC, total dissolved carbon, and conventional analytes. 
These samples will be analyzed for the suite of contaminants listed above during 
both sampling events.  

• Water-Level Monitoring – The groundwater quality sampling events will be 
conducted in conjunction with the groundwater level monitoring events and will 
target periods when seasonal and diurnal fluctuations in river stage are near low 
levels to ensure the samples are representative of groundwater and not infiltrating 
river water. Groundwater levels will be collected manually using an electronic 
water-level meter during water quality sampling events. Two wells (MW002s and 
MW003d) will be equipped with automated water-level sensors (pressure 
transducers) for high-frequency monitoring to evaluate fluctuations in groundwater 
levels and vertical gradients associated with seasonal/tidal river influences. In 
addition to groundwater level monitoring, the Willamette River stage data that are 
recorded on a 30-minute basis at the Morrison Bridge (RM 12.8) U.S. Geological 
Survey (USGS) station number 14211720 (USGS, 2013) will be used to further 
evaluate hydraulic gradients between the river and groundwater.  

6.2.3 Bank Contamination Characterization 
Riverbank soils in the RM11E Project Area primarily are composed of undocumented fill 
and are armored with a variety of riprap, broken concrete, and other miscellaneous 
materials. Because of the unknown origin of these materials, erodible soils on the riverbank 
represent a potential source of recontamination. Surface soils below the OHW level were 
characterized between RM 11.1 and RM 11.6 as part of the RM11E Focused Sediment 
Investigation (GSI, 2010a, 2013) and are adequately characterized to meet the objectives of 
this Supplemental RI/FS Investigation. Photo analysis of riverbank conditions indicate that 
a significant portion of the riverbank between the OHW level and the top of the bank is 
covered by thick vegetation and/or heavily armored by riprap, such that erosion is unlikely 
to take place in these areas. Aerial photographs and photos taken during site visits and 
riverbank reconnaissance surveys do show some locations where riverbank soils are 
exposed and potentially erodible. Many of these locations coincide with, or lie directly 
above previous bank sampling locations. Although soils above the OHW level are only 
inundated during extreme flooding events, and thus not subject to routine erosion from the 
Willamette River, a limited number of unarmored locations along the top of the bank where 
erodible soils potentially could migrate to the river were identified during a field 
reconnaissance. The top of bank soil sampling locations identified for this investigation 
target potentially erodible soil areas that were not been previously sampled, with some 
overlap with previous sample sites in order to compare concentrations observed at the top 
of bank versus those observed below the OHW level. 
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The following sections present a summary of existing bank soil and debris data and identify 
areas along the bank where further characterization may be required to adequately 
determine the potential for recontamination. Additional detail regarding the sampling 
approach and methodology is provided in Appendix B. 

6.2.3.1 Existing Bank Soil Data 
As part of the City’s RM11E Focused Sediment Characterization, GSI collected riverbank 
soil and debris samples below OHW level along the east side of the Willamette River 
between RM 11.1 and RM 11.6 in September and October 2009 (GSI, 2010a). Table 6-1 
summarizes the existing bank soil and debris data, and Figure 4-9 shows the locations of 
bank samples collected along RM11E to date. All soil samples collected below the OHW 
level were analyzed for PCB Aroclors, metals, PAHs, SVOCs, TPH, phenols, organochlorine 
pesticides, dioxins/furans, and butyltins. These comprehensive bank soil data are presented 
in the Supplemental Data Report: Archived Bank Soil and Sediment Re-Analysis (GSI, 2013).  

In October 2012, Glacier NW collected two 4-point composite samples of exposed, 
potentially erodible soils from the upper (GUB) and lower (GLB) riverbank located in the 
southwest (upstream) corner of its property. All soil sampling locations were collected 
above OHW level and selected on the basis of availability and accessibility. Samples were 
analyzed for PCB Aroclors, metals, and PAHs, all of which were detected above MRLs. 
These data are presented in Glacier NW’s Riverbank Soil Source Control Screening 
Evaluation (ERM, 2013).  

6.2.3.2 Identification of Bank Soil Data Gaps 
Distribution and density of sample locations, proximity of sample locations to adjacent in-
river areas of concern, and sample analyses were reviewed to identify data gaps to complete 
an assessment of the recontamination potential from erodible bank soils. Multi-point 
composite bank soil samples were collected below the OHW level and uniformly distributed 
at intervals of approximately 150 feet between RM 11.1 and RM 11.6, where the highest 
concentrations of COCs have been detected in the in-river sediments. With the exception of 
the upper portion of the cove (RM 11.4),where armoring is limited and a significant amount 
of metallic debris is present, these soil samples appear to adequately characterize soils 
below the OHW level along this portion of the riverbank. However, a data gap exists along 
the bank above the OHW level. To date, only two bank soil samples above OHW level have 
been collected (on Glacier NW property).  

6.2.3.3 Proposed Bank Soil Sampling Approach 
Additional bank sampling is proposed to support analysis of the bank erosion or overland 
flow as a potential recontamination pathway to the river sediments. Specifically, seven top 
of the bank soil samples will be collected from locations where potentially erodible soils are 
observed to have a possible pathway to the river. In addition, two samples will be collected 
in the upper portion of the cove to augment the existing dataset. Samples will be multi-point 
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composites of surface soils (zero to 1 foot in depth)8 between RM 11.1 to RM 11.6, where the 
highest concentrations of COCs are observed in the in-river sediments.  

Locations of proposed bank samples are shown in Figure 6-8 and photos of each location are 
provided in Appendix B. All samples will be collected in accordance with the SAP for 
Upland Groundwater and Bank Soil (Appendix B) and will follow the sampling 
methodology presented in the 2009 RM11E SAP for collecting bank soil samples below the 
OHW level (GSI, 2009a). All new bank soil samples will be analyzed for the RM11E COCs 
listed in Section 5 and Appendix B.   

Bank soil sampling downstream of RM 11.1 is not proposed at this time. If the supplemental 
surface sediment data (described in Section 6.2.1) indicates that PCBs are present in 
sediment at concentrations exceeding the selected RALs, then bank soil samples may be 
considered for a subsequent study during remedial design. 

6.2.4 Porewater Characterization  
As groundwater discharges to the river, it passes through buried sediment and could 
mobilize more soluble contaminants and transport them via advection and diffusion to 
shallower sediments, sediment caps (if present), and surface water. These are hydraulically 
and chemically complex processes that are important to understand because they may 
provide inputs to the design of sediment caps. These processes are also site-specific and 
depend on the groundwater discharge and sediment conditions present at the specific 
location of the cap. Therefore, collection of porewater data to support a cap design requires 
knowledge of the specific location and configuration of the particular cap so that studies can 
be targeted in those areas.  

A phased approach will be implemented to design a porewater sampling program and 
collect empirical data that targets specific areas that will be most meaningful to the 
Recontamination Assessment and Implementability Study. The Phase 1 Porewater 
Characterization described in this Work Plan consists of an evaluation of existing and newly 
collected information. This work will include compiling and evaluating surface and 
subsurface physical and chemical sediment data, newly collected groundwater quality data, 
hydraulic gradients between the groundwater and surface water, geotechnical analysis of 
the bank, and detailed submerged debris surveys. This work also will include use of site-
specific and estimated chemical fate and transport parameters to calculate potential 
porewater concentrations and to conduct preliminary advection/diffusion modeling. This 
will be used to evaluate the potential for cap recontamination and to assist in the design of 
the Phase 2 Porewater Characterization effort.  The Phase 2 Porewater Characterization will 
likely consist of passive sampling techniques that will be used to quantify concentrations of 
COCs in porewater. The scope, final schedule and design of the Phase 2 Porewater 
Characterization will be determined based upon the results of the Phase 1 Characterization 
described above. The proposed Phase 2 sampling locations, a more detailed sample 
collection methodology and analyte list will be documented in a Porewater SAP to be 
submitted to EPA under separate cover by March 4, 2014. Once completed, the porewater 

                                                      
8 For consistency with the previous RM11E Focused Sediment Characterization, surface soil is defined using the same depth 
parameters as surface sediment, namely it includes soils collected between zero and 1 foot (approximately 30 cm) bgs (also 
see footnote 5). 
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analytical results will be compiled and presented in a Porewater Characterization Report. 
The preliminary schedule for porewater characterization activities and deliverables is 
presented in Section 9.  

6.2.4.1  Phase 1 Porewater Characterization 
The Phase 1 Porewater Characterization will use existing and new information to 
conservatively estimate a range of potential mass loading of COCs from sediment (and 
groundwater, if applicable) to a cap. Table 6-2 lists the current availability of data required 
to evaluate whether existing information is sufficient to assess the mass transport processes, 
and identifies key data needs required for various cap designs. Data collected from the 
RM11E Project Area currently include contaminant concentrations in sediment and bank 
soil samples, TOC concentrations in sediment and bank soil samples, grain size 
distributions, and limited hydraulic gradient information. Additional data to inform the 
porewater evaluation will be collected as part of this Work Plan, including additional 
sediment chemistry, groundwater quality, groundwater gradient, bank soils and deep soils 
data, and underwater debris survey results.  

Specific activities to be conducted during the Phase 1 Porewater Characterization include: 
 
 Conduct an analysis of the physical properties that may impact cap placement, 

including underwater debris and pilings, geotechnical properties of the slope, 
navigation requirements and over-water structures.  

 Identify areas where contaminated groundwater may be discharging to the river 
using newly collected groundwater data and data from the Tarr plume (see Section 
6.2.2.1). 

 Estimate the groundwater flux rate (volume/year) based on simultaneously 
collected groundwater well and river elevation data. 

 Estimate concentrations of COCs in sediment porewater using measured 
concentrations of COCs in sediment and organic carbon content of sediment via a 
standard equilibrium partitioning model. Soil-water partitioning coefficients (Kd) 
from paired porewater and sediment data collected at the Zidell waterfront property 
(MFA, 2009) and the McCormick & Baxter Superfund Site (USACE, 2003) were 
calculated and will be used for the Phase 1 Porewater Characterization. 

 Apply porewater concentration estimates and fate and transport parameters to a 
capping isolation model to estimate concentrations that may build up in a cap layer 
over time.  

 Use the results of the various Phase 1 activities to refine the objectives for porewater 
data collection and identify targeted areas for collection of empirical data during 
Phase 2.  

6.2.5 Stormwater Evaluation 
Available upland stormwater quality data for outfalls that discharge stormwater in the 
RM11E Project Area are summarized in this section. In addition to the existing data, several 
property owners are planning to collect stormwater data subsequent to implementation of 
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this Work Plan. These additional data, as well as all available9 stormwater and inline solids 
data and the potential for legacy contamination in stormwater pipes, will be evaluated as 
part of the more detailed stormwater evaluation that will take place during development of 
the Recontamination Assessment (Section 9). Detection limits, as well as the quality and 
usability of existing data, will be further evaluated and discussed in the Recontamination 
Assessment. Data gaps, if any, will be identified for further consideration with the agencies.  

6.2.5.1 Existing Stormwater Data 
Four active Cargill outfalls, four City outfalls, three Glacier NW outfalls, one ODOT outfall, 
and one active Sakrete outfall discharge stormwater to the RM11E Project Area as shown in 
Figure 6-9. A summary of existing solids data, water data, and planned sampling activities 
is provided below and in Table 6-3.  

Data for most outfalls are being collected under the DEQ’s Cleanup Program and/or DEQ’s 
NPDES program. Properties with NPDES 1200Z general permits (Cargill and Central 
Premix) are monitoring four samples per wet season under the new NPDES 1200Z 
requirements starting in the fall of 2012; analysis requirements include total suspended 
solids (TSS), oil and grease, metals, pesticides, PAHs, PCBs, and pentachlorophenol. 
Facilities with NPDES 1200A permits (KF Jacobson) are required to monitor for pH, oil and 
grease, TSS, and settleable solids. The new NPDES 1200A permit, which will be in effect 
during the next wet season, also will require analysis of some metals, pesticides, PAHs, and 
PCBs. 

Cargill Outfalls  
Six outfalls currently discharge to the Willamette River from the Cargill property. Four 
discharge to the RM11E Project Area (Outfalls WR-341, WR-342, WR-343, and WR-344), and 
two outfalls (WR-345 and WR-346) discharge to the river upstream of AOPC 25. Catch basin 
solids have been collected at two of the outfalls that discharge to the AOPC. Stormwater 
data are being collected under the new NPDES 1200Z permit at all four outfalls. No 
additional catch basin solids sampling is expected. Three storm events have been sampled 
to date in accordance with the 1200Z permit requirements and additional 1200Z stormwater 
monitoring data will be available for the 2013/2014 wet season. Cargill’s Catch Basin 
Sediment Sampling Report concludes that stormwater discharges from the property do not 
pose a potential risk of recontamination to the river (Black & Veatch, 2011b). Additional 
stormwater sampling was conducted in April and May 2013; PCBs were not detected above 
detection limits and analytes were either not detected or were detected at low 
concentrations.  

City of Portland Outfalls 
Four City outfalls drain stormwater from upland sites to the Willamette River in the RM11E 
Project Area (Outfalls 43, 44, 44A, and 45). Between 2006 and 2012, the City conducted 
stormwater source identification in these four basins under the City’s Intergovernmental 
Agreement with DEQ dated August 13, 2003.  

                                                      
9 Assistance from the agencies (DEQ and EPA) may be required to gain access to existing data sets from non-RM11E Group 
member properties. 
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In December 2011, as part of the City’s CSO abatement project, stormwater discharges from 
most of Basins 43 and 44A were diverted to the City’s wastewater treatment plant. Data 
collected from properties within the current drainage basin configurations will be the 
primary focus, as described below. 

• Outfall Basin 43. The Tucker Building (ECSI #3036) is the only DEQ Cleanup 
Program site in the current basin. The site has been redeveloped as a parking lot and 
vehicle ramp to provide access to and from N. Interstate Avenue (City, 2008a), and 
the site has been issued a Source Control Decision/No Further Action determination 
(DEQ, 2013a). Stormwater data representing the current basin include inline solids 
samples and sediment trap samples collected between 2008 and 2010. Stormwater 
samples from a single location near the downstream end of the basin were collected 
during three separate stormwater sampling events after the City cleaned out 
portions of its stormwater lines upgradient of this sampling location (City, 2012). No 
additional data collection is planned.  

• Outfall Basin 44. Three DEQ Cleanup Program sites are located within this basin. 
DEQ has determined that source control evaluations are not needed at two of these 
sites (Valvoline; [ECSI #3251] and the former Vermiculite Northwest [ECSI #2761]; 
DEQ, 2013a). The third site (PacifiCorp Albina Riverlots [ECSI #5117]) has completed 
its source control evaluation and is working with DEQ oversight to obtain final 
approval. Stormwater data representing current conditions include water data 
collected by PacifiCorp (Bridgewater, 2012) and the City (City, 2012). No additional 
sampling is planned. 

• Outfall Basin 44A. The current basin drainage area consists entirely of a small 
portion of the RIS&G site, a sand and gravel operation. Discharges to Outfall 44A are 
monitored by KF Jacobson under a NPDES 1200A permit. The City plans to begin 
abandonment of Outfall 44A during the summer of 2013, and RIS&G has been 
notified that it must provide a new outfall for its property. 

• Outfall Basin 45. Small portions of two DEQ Cleanup Program sites (UPRR – Albina 
Yard [ECSI #178] and PacifiCorp – Albina Riverlots [ECSI #5117]) are located in the 
basin. The UPRR site is in the process of conducting a source control evaluation 
under DEQ oversight. The PacifiCorp property in Outfall Basin 45 is a formerly 
owned property that has current owner/operators unaffiliated with PacifiCorp. 
PacifiCorp completed a Preliminary Assessment for these properties as part of its 
voluntary agreement with DEQ (Bridgewater, 2009). An evaluation of the non-
substation Albina area properties (including the property within Outfall Basin 45) 
will be included in DEQ’s Source Control Determination for the Albina Substation. 
Storm solids representing historical discharges were collected in 2007, after which 
the lines were cleaned. Stormwater data representing current conditions were 
collected in 2008. No additional data collection is planned. 

Glacier NW Outfalls 
Four outfalls, three stormwater and one non-contact cooling water, currently discharge to 
the Willamette River from this site to the RM11E Project Area (Outfalls WR-350, WR-351, 
WR-352, and WR-353 [non-contact cooling water]). Sediment samples from the three 
stormceptors were collected in 2011 (ERM, 2011b). Stormwater samples during four separate 
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stormwater events at the outfalls that receive stormwater discharged from the three 
stormceptors, were collected between October 2011 and February 2012 (ERM, 2012). 
Additional stormwater samples were collected in October 2012 and documented in the final 
report sent to DEQ in May 2013 (ERM, 2013). Glacier NW currently is working with DEQ 
and either will collect sediment samples from the three previously sampled stormceptors or 
will collect grab and composite samples from the associated catch basins that collect and 
convey stormwater to each of the outfalls before the stormceptors (i.e., composite samples 
will represent each drainage area).  

ODOT Outfall 
ODOT Outfall WR-306 receives stormwater discharges from approximately 21 acres of I-5 
and about 6 acres of the interchange ramps connecting I-405 with I-5 as shown in Figure 3-3. 
In 2010, ODOT collected composite stormwater samples representing a portion of the 
Outfall WR-306 drainage (Herrera, 2012).  

Sakrete Outfall 
One outfall (WR-291) discharges from this 2.6 acre property to AOPC 25. Outfalls WR-282 
and WR-283 are inactive and are not used for property drainage. Stormwater is monitored 
under a NPDES 1200Z permit.  

6.2.5.2 Identification of Stormwater Data Gaps 
Based on a review of existing stormwater data and planned stormwater sampling activities, 
no additional data needs have been identified at this time. A more detailed stormwater 
evaluation will be conducted during the Recontamination Assessment (Section 9) to identify 
any potential remaining data gaps. If data gaps are identified and supplemental stormwater 
or inline solids sampling is needed, those data gaps will be communicated to the agencies 
for further consideration.  

6.3 Implementability Evaluation Data Needs and Approach  
Multiple types of engineering data will be collected and analyzed to assess how the current 
site configuration and river dynamics might impact the selection and design of remedial 
alternatives at RM11E. Table 6.4 tabulates the types of data that will be considered in the 
evaluation of remedial alternatives, lists the existing sources of data for the site, and 
identifies the supplemental data studies to be completed as part of the supplemental RI/FS 
work. Six proposed supplemental studies are summarized below and detailed in separate 
Implementability Study Plans attached as Appendix E through Appendix J as follows: 

• Appendix E.   Waterfront Activities and Use 
• Appendix F.   Mapping  
• Appendix G.  Debris  
• Appendix H.  Geotechnical  
• Appendix I.    Structural  
• Appendix J.    Hydrodynamic Evaluation  

Each appendix provides a scope of work to collect and report the data needed for the 
Implementability Study.    
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6.3.1 Waterfront Activities and Uses Study 
Current and projected in-water operations and utilities will be updated including loading 
and unloading activities, types of vessel traffic within the RM11E Project Area, monitoring 
requirements, and other operation and maintenance activities associated with the various 
properties. Maintaining navigation access and minimizing disruption to ongoing shipping 
activities and utilities are important considerations for future remedial action. The analysis 
will consider potential problems that could be encountered during implementation of a 
remedy as a result of waterfront activities and the presence of utilities, including 
PacifiCorp’s cable crossing, as well as the implications of business disruption and lost time 
on potential remedy costs. 

Projected maintenance dredging operations will be summarized, including private dredging 
at the shore side terminals and federal dredging of the navigation channel, based on 
historical dredging at these locations and anticipated adjustments by USACE and property 
owners. The depth of previous and future planned dredging may impact the remedial 
design considerations. Changes to the shoreline alignment over time will be evaluated by 
mapping changes of the top of the bank and nearshore slopes where possible from 
bathymetric surveys, aerial photographs, and interviews of property owners. Information 
gained will provide a basis to evaluate historical bank stability. 

See Appendix E for Work Plan detail.  

6.3.2 Mapping  
A wide array of topographic and bathymetric data for the RM11E Project Area is currently 
available from multiple sources and studies. The following tasks will be completed to 
facilitate Implementability Study analyses:  

• Compile existing bathymetric sonar data, airborne LiDAR data, and vessel LiDAR 
data for the RM11E Area. 

• Construct a detailed terrain model, including both upland topography and riverbed 
bathymetry for evaluation of slope stability, containment options, constructability 
and other key factors required to assess the implementability and selection of 
remedial alternatives.  

• Map the location of submerged distribution cables that cross the Project Area to 
provide information on the practicability of certain actions in light of existing 
infrastructure. 

• Map existing dock structures and supporting piles at Cargill and Glacier NW to 
support implementability analyses relative to dock stability, constructability, and 
selection of remedial alternatives.  

• Map submerged debris to facilitate engineering assessment of the extent debris 
needs to be considered in the Implementability Study. 

• Compile and model prior bathymetric surveys conducted during an 8-year period by 
LWG in Portland Harbor to facilitate engineering assessment of riverbed and slope 
stability. 
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Data created as part of the mapping effort will be used for the Implementability Study to 
assess how the current site configuration may impact future implementability of dredging 
and capping.  

See Appendix F for Work Plan detail. 

6.3.3 Debris Survey 
An analysis of in-water debris within the RM11E Project Area will be conducted, especially 
in areas likely targeted for dredging, capping, or other active remedial action. Data to be 
collected and evaluated will include: 

• Map river bed debris from multibeam sonar data (see Appendix F). 

• Map historical structures using historical aerial photography showing historical 
shoreline buildings, docks, and structures.  

• Interview local dredge operators and others familiar with the area.  

See Appendix G for Work Plan detail. 

6.3.4 Geotechnical Evaluation 
Bank steepness and stability are anticipated to be factors in the remedy design. 
Additionally, bank erosion could be a potential recontamination pathway. Riverbank soils 
will be evaluated to determine whether there are future design and/or remedial action 
implementability concerns associated with riverbank slopes. The geotechnical characteristics 
of sediment also will be evaluated for implementability purposes, including dredging 
setbacks from docks and in-water structures. The work will include: 

• Compile existing geotechnical information and reports from RM11E shoreline 
property owners. 

• Complete geotechnical exploration borings and installation of inclinometers at three 
locations, with inclinometer readings at installation and at 6 months after 
installation. 

• Prepare geotechnical cross sections at three locations, preliminary assessment of 
slope stability along the shoreline, and preliminary geotechnical design guidance 
regarding slope stability. 

• Develop preliminary earth pressure diagrams for use in evaluation of existing 
structures. 

See Appendix H for Work Plan detail. 

6.3.5 Structural Evaluation 
The configuration and integrity of existing infrastructure will be evaluated to determine 
potential impacts to remedy selection and design elements. The effort will require 
coordination with property owners to review specific information regarding dock 
construction and history. The work will include: 
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• Compile existing drawings of the structures where available from the property 
owners. 

• Describe dock construction materials, foundations, and other surface and subsurface 
components, repair history, and design details to the extent information is readily 
available. 

• Evaluate the potential effects of the implementation of dredging or capping at or 
beneath existing structures. 

• Develop preliminary guidance to mitigate adverse impacts from dredging or 
capping on existing structures. 

See Appendix I for Work Plan detail. 

6.3.6 Hydrodynamic Evaluation 
The potential for river dynamics (natural and anthropogenic) to impact remedial design will 
be evaluated by a hydrodynamic evaluation that will include: 

• Compile and review existing hydrodynamic data, studies and evaluations, including 
reports for the Portland Harbor RI/FS and bathymetric data from LWG and USACE. 

• Make field observations of site conditions of wake generation, wave interactions 
with shoreline and structures, and evidence of large-scale eddy conditions. 

• Tabulate hydrodynamic factors and discuss potential impacts specific to RM11E 
dredging and capping from ship wakes, wind-generated waves, prop wash, river 
currents, and potential eddies. 

See Appendix J for Work Plan detail. 
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SECTION 7  
Data Management  

The supplemental RM11E data collection activities proposed in Section 6 are included in the 
SAP for Upland Groundwater and Bank Soil (Appendix B) and SAP Addendum for Surface 
Sediment Investigation (Appendix C). Data collection, reduction, and handling techniques 
will be consistent with data guidelines established for the rest of Portland Harbor. This 
consistency will be important for comparing and integrating with the Portland Harbor site-
wide database. Any deviations from methods established for Portland Harbor are described 
in these task-specific SAPs. Data management protocols for both field and electronic data 
will be implemented to provide consistent, accurate, and defensible documentation of data 
quality. 

7.1 Field Data Management 
Daily field records, composed of field logbooks and field data sheets, and navigational 
records will make up the main documentation for field activities. A Field Director (FD) and 
a Sampling and Analysis Coordinator (SAC) will direct all field work and maintain copies of 
field records and chain-of-custody forms, respectively.  

As described in the SAPs, all field samples will be assigned a unique identification number 
based on a sample designation scheme designed to meet the needs of project personnel and 
data users. Field data collection activities and observations related to these sample locations 
will be described in field logbooks and on pre-printed data sheets during implementation of 
sampling. Logbook entries will be written clearly with enough detail so that participants can 
reconstruct events later, if necessary. Depending on the activity, the type of field data sheet 
and the information recorded on it may vary. Examples of field record information that will 
be collected (including any deviation from the SAP) are provided in the SAPs. The FD is 
responsible for ensuring that all field data sheets are correct; GSI will ensure that field 
records are maintained in the project file. 

Samples will be logged into chain-of-custody forms to document sample possession and 
handling from the time of collection through sample transfer and management at the 
laboratory. (Chain-of-custody procedures are summarized in the QAPP Addendum, 
provided in Appendix A.) 

Field data sheets and sample description forms will be completed for all samples and kept 
in the project file. As soon as possible after collection, these daily field records will be copied 
and scanned to create an electronic record for the project file. Relevant field data will be 
hand-entered into a database. At least 20 percent of the transferred data will be verified 
using hard copy records. Electronic QA checks to identify anomalous values also will be 
conducted following entry. 
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7.2 Electronic Data Management 
Validated laboratory results will be provided as electronic deliverables to GSI by a 
Chemistry QA Manager. GSI will coordinate with the Chemistry QA Manager to determine 
the appropriate database structure, verify the satisfactory electronic transfer of validated 
data, maintain the integrity of the database, and oversee all data queries and reporting. QC 
measures will include checking for potential errors such as date and time formats, text field 
lengths, and that QA/QC data have matching parent samples. Original copies of electronic 
data that are uploaded successfully will be saved for purposes of documenting and tracking 
the data. Validated electronic data will be entered into the project database and double-
checked against the hard copy laboratory results for accuracy and completeness.  

An Excel flat file will be generated that will include the reduced data set (i.e., it will include 
calculated averages and not individual sample results). Electronic data management 
protocols generally will be consistent with those developed for the rest of Portland Harbor, 
but the data will be handled using MS Excel and MS Access rather than EQuIS® database 
(EarthSoft, Inc.).  

7.3 Data Reduction and Handling 
Data reduction and handling will be done in general accordance with the data management 
rules described in the following documents: 

• Portland Harbor Remedial Investigation/Feasibility Study (RI/FS) Draft Final Remedial 
Investigation Report (Integral et al., 2011) 

• Portland Harbor RI/FS Round 3B Sediment Data Report, Appendix D, Summation Rules 
and SCRA Combo Database, Excel Flat File Format (Integral, 2008a) 

• Portland Harbor RI/FS Technical Memorandum:  Guidelines for Data Averaging and 
Treatment of Non-detected Values for the Round 1 Database (Kennedy/Jenks 
Consultants, 2004) 

7.3.1 Method Reporting and Detection Limits 
The QAPP Addendum tables in Appendix A include both the MRL and the method 
detection limit (MDL). The MRL (also sometimes known as the practical quantitation limit) 
is defined here as the lowest standard of the initial calibration curve, while the MDL is 
defined as the minimum concentration of a substance that can be measured and reported 
with 99 percent confidence that the analyte concentration is greater than zero. For 
consistency with the Portland Harbor RI/FS and the RM11E Focused Sediment 
Characterization, analytes detected at concentrations between the MRL and the MDL will be 
reported with a J qualifier to indicate that the value is an estimate (i.e., the analyte 
concentration is below the calibration range). Non-detects will be reported at the MDL. The 
MDL will be adjusted by each laboratory, as necessary, to reflect sample dilution or matrix 
interference.  

7.3.2 Data Summation Rules 
The Portland Harbor RI/FS guidelines provide two sets of rules for summing data and 
retaining or modifying qualifiers (RI data set summation rules and baseline risk assessments 
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[RA] and the background data set summation rules, which is consistent with the rules used 
in the FS), and for reducing the data to a single value per sample analyte. The summation 
rules apply to select analytical groups, such as PCB Aroclors and PAHs. The “RI data rules” 
are intended for site characterization and generally use zero to represent non-detect values. 
The “RA/background data rules” are intended for RA and determination of background 
PRGs and generally use one-half the MDL to represent non-detect values. The 
RA/background data rules are more conservative in that they result in higher values than 
with the RI data rules, especially for low concentration samples. Data will be reported using 
both sets of data rules and mapped using the RA/background data rules, which are the 
more conservative set of rules that have been carried forward to the Portland Harbor FS. 

The RI data set summation rules are:  

• Calculated totals are the sum of all detected concentrations; non-detected 
concentrations are treated as zero. 

• If all analytes for a total are not detected, then the highest MDL is used for the 
summation.  

The RA and background data set summation rules are: 

• Calculated totals are the sum of all detected concentrations, and non-detected results 
are included in the summation at one-half the MDL. 

• If none of the analytes is detected for a given sample, but is determined to be present 
within the study area, then the highest MDL is used for the summation. 

• Non-detects for analytes never detected within a data set for a given medium are 
excluded (i.e., treated as zero).  

Data qualifiers should be carried through the summation procedure. If all of the analytes 
were not detected, a “U” qualifier will be carried through to indicate that all results were 
reported as undetected. All calculated totals will be flagged with a “T” indicating they are 
mathematically derived values. 

The LWG guidelines also specify summation rules for select analytical groups, which 
include the same individual constituents regardless of which data rules are being used. A 
summary of data rules for RM11E COCs identified in Table 5-1 are presented below:   

• Total PCBs Aroclors are calculated as the sum of individual Aroclors.  

• Total low molecular weight PAHs (LPAH) are calculated using the concentrations 
for 2-methylnaphthalene, acenaphthene, acenaphthylene, anthracene, fluorene, 
naphthalene, and phenanthrene. Total high molecular weight PAHs (HPAH) are 
calculated using the concentrations for benzo(a)anthracene, benzo(a)pyrene, 
benzo(g,h,i)perylene, benzofluoranthene, chrysene, dibenzo(a,h)anthracene, 
fluoranthene, indeno(1,2,3,-cd)pyrene, and pyrene. Total PAHs are calculated by 
summing the LPAH and HPAH values. 

• Total DDx values are calculated with the concentrations of the six DDx compounds: 
2,4′-DDD; 4,4′-DDD; 2,4′-DDE; 4,4′ DDE; 2,4′-DDT; and 4,4′-DDT. Total DDD values 
are calculated with 2,4′-DDD and 4,4′-DDD; total DDE values are calculated with 
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2,4′-DDE and 4,4′-DDE; and total DDT was calculated by summing 2,4′-DDT and 
4,4′-DDT. 

• Total chlordanes are calculated as the sum of the following compounds: cis-
chlordane, trans-chlordane, oxychlordane, cis-nonachlor, and trans-nonachlor.  

7.3.3 Data Averaging 
Samples subject to averaging include field QC splits. Laboratory QC duplicates and 
triplicates (for total solids and metals) will not be averaged. Analytical results for individual 
or field QC split samples will be presented in the Field Sampling and Data Report tables 
along with their averaged values. However, only the averaged values will be used in any 
data analysis/presentations (e.g., statistical analyses, scatter plots, analyte concentration 
maps) and in Excel data files. 

When averaging multiple results, the data validation qualifiers will be propagated 
according to LWG guidelines. If all results, including the calculated average, have the same 
qualifier, then that qualifier will be applied to the calculated average. If one or more of the 
results is qualified as estimated (J - flagged), then the calculated average will be similarly 
qualified (J). A “T” qualifier will be added to results that are mathematically derived, 
including averaged and summed results. 

7.3.4 Data Replacement 
Several surface sediment sampling locations will be resampled during this supplemental 
investigation. The new samples are being collected and may be analyzed to assess the 
temporal variability in PCB concentrations and the extent that natural attenuation may have 
occurred since previous rounds of sampling. Sediment from several of these resampled 
stations also will be analyzed for organochlorine pesticides by the high resolution 
GC/MS/MS method to assess the degree of bias in the conventional GC/ECD 
organochlorine pesticide results in these locations using a more accurate analytical method. 
The most recent data from the most accurate laboratory method will be used, replacing the 
data previously collected at the same location. A comparison of the results will be 
documented in the Field Sampling and Data Report and only the new results will be carried 
forward in the project database and for use in the Recontamination Assessment and the 
Implementability Study. EPA has retained the right to evaluate all the data. 

7.3.5 Significant Figures 
The number of significant figures provided by the analytical laboratory will be maintained 
in the database. Consistent with LWG guidelines, a minimum of two significant figures will 
be assumed for all results. The significant figures will be maintained during calculations, 
such as averaging splits and summing totals. The final results of these calculations will be 
rounded to the smallest number of significant figures for the values included in the 
calculations. 

7.4 Data Validation 
Laboratory QA/QC will be maintained through the use of standard EPA- and other 
accepted methods and standard analytical procedures for the target analytes. These method-
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specific and other analytical and laboratory QC procedures and protocols are detailed in the 
QAPP Addendum (see Appendix A). 

Validation and reporting of data quality will follow these guidelines:   

• Guidance on Environmental Data Verification and Validation (EPA, 2002) 

• USEPA Contract Laboratory Program, national functional guidelines for superfund organic 
methods data review (EPA, 2008) 

• USEPA Contract Laboratory Program national functional guidelines for inorganic data 
superfund data review (EPA, 2010b) 

• Method-specific and laboratory-established QC requirements, as applicable.  

The Chemistry QA Manager will coordinate with the contract laboratories during sample 
analysis and delivery of analytical results. The Chemistry QA Manager will perform an 
abbreviated data validation review of the reported results to document the performance of 
the laboratory analyses and to determine the usability of the data toward meeting project 
objectives.  

A comprehensive review of all of instrument printouts (e.g., chromatograms, mass spectra, 
and quantification reports) will not be performed. If significant, systemic QC problems are 
discovered, the Chemistry QA Manager will consult with the SAC and Project Manager 
(PM) to determine if full data validation is warranted for additional samples. To 
accommodate the potential for additional data validation, the laboratory will provide a full 
electronic data package for all samples.  

The findings of the data validation review will be presented in a Data Validation Review 
Memorandum that will be appended to the final data reports prepared for the Initial 
Sediment Characterization (Section 6). Final, qualified (as necessary) laboratory results will 
be transmitted in electronic format to the Data Manager for data management, further 
evaluation, and reporting.  



 

Final Supplemental Remedial Investigation/Feasibility Study Work Plan Page 8-1 
River Mile 11 East - Portland, Oregon  October 2013 

SECTION 8  
Project Coordination 

This project requires work on public and private properties with active operations, as well 
as potential interaction with multiple state and federal agencies and Tribal governments.   
Consequently, effective coordination and communication among the consultant team, the 
property owners, and the regulatory partners will be important to avoid surprises that 
could prevent the project from moving forward smoothly and consistently. This 
coordination is discussed in greater detail in the following sections. 

8.1 Shipping Schedules 
Glacier NW and Cargill have active working docks, marine operations, and frequent vessel 
traffic in the areas where in-water work is planned. It is of critical importance to coordinate 
closely with these companies during the scheduling and implementation of this work to 
avoid interference with ongoing operations. Interference with operation could result in 
project delays and modifications to the scope, and may pose safety concerns to sediment 
sampling crews. Interference with ongoing operations also could result in significant 
logistical and financial impacts to Cargill and Glacier NW.  

Access to in-water structures at these properties (e.g., docks) may be limited at times 
because of operational and security limitations; adjustments may be required to project 
work schedules to accommodate these limitations. The FD will coordinate with the PM, 
Cargill, and Glacier NW to facilitate the consultant team’s access to these waterfront 
properties and related in-water structures, while ensuring that this access, to the extent 
possible, will not interfere with normal activities conducted at these properties, and will 
accommodate periodic operational and security limitations resulting from these operational 
activities.  

8.2 Access Agreements  
Access agreements with the state and private property owners that are not members of the 
RM11E Group will be obtained by the RM11E Group before upland and in-water sampling 
activities commence. 

8.2.1 Waterfront 
Access agreements will be secured from waterfront public and private property owners 
along RM11E before initiating groundwater and bank soil sampling activities. Specific 
properties to be sampled will be determined by the final groundwater and bank soil sample 
locations. Waterfront property ownership in the RM11E Project Area is listed in Table 3-1 
and shown in Figure 3-8. 

8.2.2 In-water 
The Oregon Department of State Lands (DSL) owns most submerged and submersible land 
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below the OHW level, which in Portland Harbor corresponds to an elevation of 20 feet 
NAVD88. Before initiating in-water investigation activities, the following approvals will be 
obtained from DSL: 

• DSL RI/FS Access Agreement. This agreement is required for temporary access to 
state-owned lands. On August 15, 2013, DSL provided the required authorization 
based on the Draft Work Plan. The RM11E Group will apprise DSL of the minor 
modifications incorporated into this Final Work Plan, but no further authorization is 
needed.  The RM11E group will address any access issues associated with the Phase 
2 Porewater Characterization in the Porewater SAP. 

• General Authorization Notification Form for Minimal Disturbance Activities 
within Essential Salmon Habitat Waters. This authorization is required to perform 
investigation activities that may disturb salmon habitat. Proposed sampling methods 
are considered minimally intrusive and are not anticipated to disturb salmon habitat. 
Nevertheless, the RM11E Group submitted a notification based on the Draft Work 
Plan and received DSL’s general authorization on August 6, 2013. Again, the RM11 
Group will apprise DSL of the minor modifications incorporated into this Final 
Work Plan, but no further authorization is needed.  The RM11E group will address 
any authorization issues associated with the Phase 2 Porewater Characterization in 
the Porewater SAP.  

8.3 Cultural Resources 
Due to the potential to encounter archaeologically sensitive artifacts in the RM11E Project 
Area, David Ellis of Willamette Cultural Resources Associates, LTD. (Willamette CRA) and 
his team will be retained to oversee potential cultural resources found on the Site during 
surface sediment sampling and groundwater monitoring well installation activities, as 
needed. Sampling procedures to protect and address cultural resources will be consistent 
with the cultural resources surveys conducted for Portland Harbor by LWG. All personnel 
will follow Oregon State Historic Preservation Office guidelines for known sites and 
isolated finds (Oregon Revised Statute [ORS] 358.905-358.955) or sites along scenic 
waterways (ORS 390.805-390.925). If archaeologically sensitive prehistoric or historic 
artifacts are discovered when the archaeologist is not on site (i.e., on-call), a stop-work 
procedure is provided in the Inadvertent Discovery Plan appended to each SAP. 

8.4 Endangered Species Act 
Threatened and endangered salmonid species and critical habitat are present in the RM11E 
Project Area. The sampling activities described in this Work Plan are not anticipated to 
impact listed species; however, to address Endangered Species Act compliance, the RM11E 
Group will coordinate with EPA in consultation with the U.S Fish and Wildlife Service and 
National Marine Fisheries Service as soon as the Work Plan is approved. Any conservation 
and monitoring measures arising from this consultation will be implemented to minimize 
potential impacts to listed species.  
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8.5 HSPs and Site-Specific Requirements 
Health and Safety Plans (HSP) will be prepared in accordance with EPA’s Standard 
Operating Safety Guide (PUB 9285.1-03, PB 92-963414, June 1992) and comply with 
Occupational Safety and Health Administration regulations found at 29 CFR Part 1910.  

The FD will function as the field safety officer during the field work and will determine the 
limits of safe practice and operating conditions during field activities. The field crew will 
comply with HAZWOPER regulations under 29 CFR 1910.120. The FD will provide a safety 
briefing at the beginning of the field work, periodically during sampling events as needed 
(e.g., when conducting new or different field activities), and to any new participant involved 
in the field activities.  

GSI has developed an Environmental Sampling HSP for sediment, groundwater, and bank 
soil sampling activities (Appendix D). The HSP covers all known field hazards associated 
with the tasks necessary to complete the SAPs. All other consultants, subconsultants, and 
subcontractors will prepare their own HSP and will be responsible for their own health and 
safety.  

8.6 Community Involvement Support 
If requested, the RM11E Group will provide information supporting EPA’s community 
involvement programs related to the work performed pursuant to this Settlement 
Agreement and SOW. This information may include maps, photos, or graphics that explain 
the purpose, scope, and schedule for sampling activities. If requested, the RM11E Group 
also will participate in public meetings that may be held or sponsored by EPA to explain 
project activities. EPA will coordinate its community outreach efforts with DEQ, other 
agencies, and the Tribes.
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SECTION 9  
Reports 

The existing site information, preliminary CSM and COCs, and supplemental field sampling 
data proposed in this Work Plan to fill data gaps (Sections 3 through 6) will be compiled and 
analyzed to produce three major deliverables for the project: the Field Sampling and Data 
Report, Recontamination Assessment Report, and the Implementability Study Report. The 
purpose of these documents and how they will be used to facilitate design and selection of a 
final remedy for the RM11E Project Area are discussed in this section. 

9.1 Field Sampling and Data Report 
The Field Sampling and Data Report will present the findings of the supplemental data 
collection efforts proposed in this Work Plan in one comprehensive document. The objective 
of this report is to provide a single point of reference for all supplemental environmental 
data collected under this SOW to support the remedial design selection. This report will 
document field activities and analytical results from each task, and describe any deviations 
from the associated SAPs. Detailed interpretation and discussion of these data will be 
contained in the separate Recontamination Assessment Report and Implementability Study 
Report.  

The Field Sampling and Data Report will include: 

• Summaries of sampling approaches and objectives 
• Summaries of field sampling activities, sample collection procedures, and any 

deviations from the SAP 
• Results of cultural research and archeological monitoring 
• Maps showing actual sampling stations and tables providing the sample coordinates 
• Tables providing analytical results (post data validation and data reduction) 
• Supporting figures to illustrate results of each task (e.g., updated total PCB 

concentration maps for subsurface sediment) 
• Field documentation (e.g., field logbooks, core logs, data sheets, photographs, chain-

of-custody forms) 
• Data validation memoranda (including discussion of data quality/usability) 
• Laboratory reports (provided on a CD or DVD in the final data report) 
• An electronic data file (provided on a CD or DVD in the final data report) 
• Waste characterization results and disposal documentation 

9.2 Recontamination Assessment Report 
The Recontamination Assessment Report will consider and evaluate upland and in-water 
sources of potential recontamination and determine whether they have been adequately 
investigated and controlled. The information will identify and qualitatively evaluate 
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potential sources of recontamination to inform further source control activities, as needed, 
in the RM11E Project Area before implementing the post-ROD RD/RA. Potential sources 
include current sources and historical sources of contamination, to the extent that they may 
still be discharging to the river. The Recontamination Assessment Report will focus on 
sources of the specific COCs that are identified in Section 5. The report will consider 
potential impacts from the following:  

• Upland pathways (stormwater, groundwater, and bank erosion) 

• In-water sources of recontamination (upstream, porewater advection, and diffusion) 

• Factors that may influence sediment cap effectiveness 

• Potential future nearshore and in-water uses. 

 
This approach assumes that the contaminated subsurface sediment has either been removed 
or stabilized by capping and is unlikely to be disturbed. A ship scour evaluation will be 
prepared as part of the Implementability Study. 

The Recontamination Assessment approach will consist of the following steps: 

1. The relevance of COCs identified in Chapter 5 will be further evaluated as part of the 
Recontamination Assessment. 

2. Compile existing upland source control data into a common database for purposes 
of statistical evaluation and screening. Available analytical chemistry data (e.g., 
stormwater, groundwater, sediment trap, bank materials) will be assessed to 
determine whether the data are of sufficient quality to adequately estimate 
contaminant inputs into the river. An important element of this step is to filter out 
pre-source control data to allow screening to occur with data that reflects 
implementation of source control activities.   

3.  COCs will be screened against PRGs and other relevant benchmarks. 

4. A recontamination CSM will be developed that describes the physical elements of 
each potential pathway. To the extent practical, the CSM will include quantitative 
information on characteristics such as flow and loading; however, it is anticipated 
that most of the CSM will be qualitative in nature. Stormwater flow modeling is 
available for this area and will be used as appropriate. Additionally, a preliminary 
sediment cap isolation model will be run with a range of estimated input parameters 
to gain an understanding of the potential for recontamination from groundwater and 
porewater.  

5. Qualitative conclusions about the recontamination potential from each pathway will 
be developed on the basis of the results of the PRG screening (Step 3) and CSM 
development (Step 4). Considerations will include the frequency and magnitude of 
PRG exceedances for each pathway and the understanding of the physical 
discharges to the in-water environment.  

6. The final step will be recommendations for additional field data collection or source 
control work, if needed, to prepare the RM11E Project Area for the post-ROD 
RD/RA. 
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Application of a sediment deposition model is not recommended for this Recontamination 
Assessment because of it is not known if there are external sources (e.g., stormwater) that 
require such analysis, and the majority of the Project Area does not appear strongly 
depositional. If the results of this Recontamination Assessment indicate ongoing external 
loading from bank erosion within RM11E or suspended solids from upriver, then a 
depositional model may be a consideration for additional post-ROD work.  

9.3 Implementability Study Report 
The Implementability Study Report will assess how the current site configuration and river 
dynamics may impact future remedial design and selection of a remedy, and identify 
remedial technologies for sediment remediation that can be adapted to the site constraints. 
The components of the Implementability Study Report will include the following:  

• Introduction. This section will provide a brief description of the RM11E Project 
Area and describe the factors being considered as well as an overview of the 
remainder of the report. 

• Site Setting. This section will summarize current in-water and near shore activities 
associated with the Project Area. 

• Summary of Information. This section will summarize the information obtained 
from the Implementability Studies described in Section 6.3. 

• Implementability Considerations. This section will evaluate the information 
obtained from the Implementability Studies against factors that affect remedy 
implementation within the Project Area. 

• Conclusions and Recommendations. 

The report will identify and evaluate implementability considerations for both remedial 
technologies and institutional controls. The following factors will be considered for remedial 
technologies, such as dredging and capping, which could be adapted to the site constraints:   

• Ease of construction, reliability, operation, and maintenance of dredging and 
capping remedial technologies including modifications that could improve the 
implementability at the site. Consider implications of modifications on short-term 
and long-term site uses and impacts on fish tissue concentrations, time to 
implement the remedial action, and costs. 

• General availability of necessary equipment, materials, and personnel to implement 
remedial actions. 

• Remedial technologies that limit potential adverse economic impacts and business 
interruptions in the area. 

• Availability of required offsite treatment or disposal services. 
• Potential problems that could be encountered during the implementation of 

remedial technologies, including those related to the types and conditions of the 
current dock structures, anticipated routine maintenance dredging, potential 
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business interruptions, and the potential construction problems that could be 
encountered that could increase potential risk to human health and the 
environment. 

• Required approvals and permits from regulatory agencies. 

The following factors will be considered for possible institutional controls onsite to protect 
remedial actions, such as capping:  

• Potential objectives for the institutional controls  
• Specific types of institutional controls that can be considered to meet RAOs  
• The timing needed for implementation and how long controls must be in place  
• Existing or potential agreements with the proper entities (e.g., state and/or local 

government entities, local landowners, conservation organizations, respondents) 
that may affect securing, maintaining, and enforcing institutional controls.  

9.4 Porewater Characterization SAP and Report 
A Porewater SAP will be prepared following evaluation of newly collected groundwater 
and sediment data, and other information collected to support the Implementability Study. 
The draft Porewater SAP, to be submitted to EPA by March 4, 2014 (see Table 10-1), will 
summarize the results of the Phase 1 Porewater Characterization, which will serve as the 
basis for the Phase 2 sampling. The specific locations and methodologies will be described in 
the Porewater SAP. A draft Phase 2 Porewater Characterization Report will be prepared and 
submitted to EPA after the validated data is reviewed and assessed. The targeted schedule 
for completion is within 120 days after approval of the final Porewater SAP (see Table 10-1), 
however a revised schedule may be included in the Porewater SAP once a sampling plan 
has been developed.   

9.5 Progress Reports 
The RM11E Group will submit monthly progress reports to EPA as set forth in the 
Settlement Agreement. Monthly reports will include:  

• A description of significant developments during the reporting period, including 
actions performed  

• Problems encountered  
• Analytical data received during the reporting period 
• Projected developments and activities for the following reporting period, including a 

schedule of actions, anticipated problems, and planned resolutions.



 
 

Final Supplemental Remedial Investigation/Feasibility Study Work Plan Page 10-1 
River Mile 11 East - Portland, Oregon  October 2013 

SECTION 10  
Schedule 

Maintaining a schedule is an important objective for this project. RM11E supplemental data 
are intended to inform selection of a preferred alternative for the RM11E Project Area that 
will be described in EPA’s proposed plan for Portland Harbor and in the ROD for Portland 
Harbor. The schedule is initiated with the signing of the Settlement Agreement, which 
occurred on April 15, 2013. This Work Plan and the supporting documents are the first 
major deliverable to be submitted to the EPA Team. Submittal dates for all subsequent 
documents are dependent on approval of the final Work Plan. In general, revised draft 
documents are due to the EPA Team within 30 days of receipt of their comments. Table 10-1 
provides the project schedule as included in the SOW for the key deliverables discussed in 
this Work Plan. 

In general, it is anticipated that field work will be conducted through the fall of 2013 and 
that the draft Field Sampling and Data Report, Implementability Study Report, and 
Recontamination Assessment Report will be provided between May and July of 2014. Under 
the current schedule (see Table 10-1), the draft Phase 2 Porewater Characterization Report 
will be provided to EPA in mid-late 2014. Discussion of the draft deliverables with the EPA 
Team will take place throughout 2014. Completion of the obligation under the Settlement 
Agreement occurs when the final Implementability Study, Recontamination Assessment 
and the Phase 2 Porewater Characterization Reports are provided to EPA.  



 
 

Final Supplemental Remedial Investigation/Feasibility Study Work Plan  
River Mile 11 East - Portland, Oregon  October 2013 

References  

Anchor QEA. 2009. Lower Willamette River Sidescan Sonar Data Report. Prepared for 
Lower Willamette Group. May 15, 2009. Portland, OR.  

Anchor QEA, Windward Environmental, Kennedy/Jenks Consultants, Integral Consulting. 
2012. Portland Harbor RI/FS Draft Feasibility Study. Prepared for the Lower Willamette 
Group. February 2012. 

Anchor and Integral. 2008. Portland Harbor RI/FS Round 3A In-River Sediment Trap 
Sampling Data Report. Prepared for the Lower Willamette Group, Portland, OR. Anchor 
Environmental, LLC and Integral Consulting Inc. July 18, 2008. 

Ash Creek. 2011. Remedial Investigation Report, Tarr Facility, Portland, Oregon. Prepared 
for Tarr, Inc. November 15, 2011.  

Black & Veatch. 2011a. Stormwater Assessment Work Plan for The Cargill Irving Grain 
Elevator and Terminal. Prepared for Cargill, Incorporation. Prepared by Black & Veatch. 
July 2011. 

Black & Veatch. 2011b. Stormwater Source Control Evaluation and Stormwater Source 
Control Measures Completion Report, Albina Substation. Prepared for PacifiCorp 
Environmental Remediation Company. October 2012.  

Bridgewater. 2009. Final Preliminary Assessment Report for the Albina Area Properties. 
Bridgewater, November 2009. 

Bridgewater. 2012. Stormwater Source Control Evaluation and Stormwater Source Control 
Measures Completion Report, Albina Substation. Prepared for PacifiCorp 
Environmental Remediation Company. October 2012.  

Central Premix. 2012. Stormwater Pollution Prevention Plan (DEQ File No, 11133). March 
19, 2012.  

City. 2008a. Albina Riverlots: City Basin Information and Source Investigation Approach. 
Technical Memorandum, to K. Tarnow (DEQ) from D. Sanders and L. Scheffler (BES). 
[Attachment A: City Source Investigations for Basins 43, 44, and 44A, Fall 2008/Winter 
2009 Sampling and Analysis Plan.]   

City. 2008b. Outfall Basin 45 Inline Solids Sampling. Technical Memorandum No. OF45-1. 
City of Portland, Bureau of Environmental Services. June 17, 2008. 

City. 2009a. Subject:  City of Portland Outfalls Project, Source Investigations for Basins 43, 
44, and 44A, Amendment to Fall 2008/Winter 2009 Sampling and Analysis Plan. 
February 5, 2009. December 18, 2008. 

City. 2009b. Non-Permittee Inspection of Facility at 1208 N River Street. City of Portland 
(City), Bureau of Environmental Services Industrial Stormwater Program. June 11, 2009. 



 

Final Supplemental Remedial Investigation/Feasibility Study Work Plan  
River Mile 11 East - Portland, Oregon  October 2013 

City. 2010. Stormwater Evaluation Report. City of Portland, Bureau of Environmental 
Services. February 2010. 

City. 2011a. Outfall Basin 43 Source Investigation Report, City of Portland Outfall Project, 
ECSI No. 2425. City of Portland, Bureau of Environmental Services. December 2011. 

City. 2011b. Outfall Basin 44 Source Investigation Report, City of Portland Outfall Project, 
ECSI No. 2425. City of Portland, Bureau of Environmental Services. June 2011. 

City. 2011c. Outfall Basin 44A Source Investigation Report, City of Portland Outfall Project, 
ECSI No. 2425. City of Portland, Bureau of Environmental Services. March 2011. 

City. 2012. Outfall Basins 43 and 44 Stormwater Investigations. Technical Memorandum No. 
OF43/44-1. City of Portland, Bureau of Environmental Services. October 25, 2012. 

DEA. David Evans and Associates. High-resolution bathymetric and laser survey of the RM 
11 East Project Area. Prepared by David Evans and Associates. Unpublished. 

DEQ. 2005. Quality Assurance Project Plan (QAPP) for EPA PA/SI Investigations, Oregon 
Department of Environmental Quality (DEQ)(DEQ05-LQ-0069- Quality Assurance 
Project Plan (ver.1.0)). 

DEQ. 2008a. Re: City Outfall Investigations for Outfalls 43, 44, 44A, and 45. Letter to R. 
Applegate (City of Portland, Bureau of Environmental Services) from K. Johnson 
(Oregon Department of Environmental Quality). August 13, 2008. 

DEQ. 2011a. Fact Sheet: Downtown Portland Sediment Study – 2011 Update. November 29, 
2011. Oregon Department of Environmental Quality (DEQ) 
http://www.deq.state.or.us/lq/cu/nwr/Willamette/DowntownPortlandSedimentStud
y2011Update.pdf 

DEQ. 2013a. Milestone Report, Upland Source Control at the Portland Harbor Superfund 
Site. Prepared by the Oregon Department of Environmental Quality. January 2013. 

DEQ. 2013b. Letter to Sean Sheldrake of the US Environmental Protection Agency (EPA) re: 
Draft RI/FS Work Plan, Portland Harbor RM11E site. Oregon Department of 
Environmental Quality. August 5, 2013. 

DEQ. 2013c. Letter to Paul Wirfs Oregon Department of Transportation re: DEQ comments 
on ODOT revised Portland Harbor Stormwater Source Control Assessment Work Plan – 
ECSI #5437. Oregon Department of Environmental Quality. March 18, 2013. 

DEQ. 2005. DEQ Site Summary Full Report – Details for ECSI Site ID 3036, Tucker Building. 
DEQ Environmental Cleanup Site Information Database (ECSI), updated October 2005; 
accessed September 30, 2013. 
http://www.deq.state.or.us/lq/ECSI/ecsidetail.asp?seqnbr=3036 

DEQ. 1995. DEQ Site Summary Full Report – Details for ECSI Site ID 1302, Master Chemical 
Inc. DEQ Environmental Cleanup Site Information Database (ECSI), updated August 

http://www.deq.state.or.us/lq/cu/nwr/Willamette/DowntownPortlandSedimentStudy2011Update.pdf
http://www.deq.state.or.us/lq/cu/nwr/Willamette/DowntownPortlandSedimentStudy2011Update.pdf
http://www.deq.state.or.us/lq/ECSI/ecsidetail.asp?seqnbr=3036


 

Final Supplemental Remedial Investigation/Feasibility Study Work Plan  
River Mile 11 East - Portland, Oregon  October 2013 

1995; accessed September 30, 2013. 
http://www.deq.state.or.us/lq/ECSI/ecsidetail.asp?seqnbr=1302 

EPA. 1993. EPA’s Data Quality Objectives Process for Superfund (EPA/540/R-93/071). U.S. 
Environmental Protection Agency (EPA). September 1993. 

EPA. 1988. Guidance for Conducting Remedial Investigations and Feasibility Studies under 
CERCLA, Interim Final. (OWSER Directive 9355.3-01). EPA/540/G-89/004. U.S. 
Environmental Protection Agency (EPA), Office of Emergency and Remedial Response, 
Washington, DC. 

EPA. 2002. Guidance on Environmental Data Verification and Validation. 

EPA. 2005. Contaminated Sediment Remediation Guidance for Hazardous Waste Sites, U.S. 
Environmental Protection Agency (EPA). (EPA/540/R/05/012). 

EPA. 2008. USEPA Contract Laboratory Program, national functional guidelines for 
superfund organic methods data review. 

EPA. 2010a. EPA letter and attachment dated April 21, 2010 to Lower Willamette Group 
(from E. Blischke and C. Humphrey to J. McKenna) regarding Portland Harbor 
Superfund Site: EPA Direction to LWG on Preliminary Remediation Goals (PRGs) 
for Use in the Portland Harbor Feasibility Study. U.S. Environmental Protection 
Agency Region 10, Oregon Operations Office, Portland, OR.  

EPA. 2010b. USEPA Contract Laboratory Program national functional guidelines for 
inorganic data superfund data review.  

EPA. 2013. EPA letter and attachment dated August 30, 2013 to the RM11E Group (from S. 
Sheldrake to J. Wetzsteon) regarding EPA Comments on Draft Supplemental Remedial 
Investigation/Feasibility Study Work Plan, River Mile 11 East, Portland, Oregon (dated 
June 2013), CERCLA Docket No. 10-2013-0087. U.S. Environmental Protection Agency 
Region 10, Seattle Operations Office, Seattle, WA.  

EPA/DEQ. 2005. Portland Harbor Joint Source Control Strategy, Final, dated December 
2005 (updated July 2007). U.S. Environmental Protection Agency (EPA)/Oregon 
Department of Environmental Quality (DEQ). 

ERM. 2011a. Storm Water Source Control Screening Evaluation Work Plan, Portland 
Cement Terminal. Prepared for Glacier Northwest Inc. Prepared by ERM-West, Inc. 
(ERM). May 2011. 

ERM. 2011b. Stormceptor Sediment Sampling Summary Report, Portland Cement Terminal. 
Prepared for Glacier Northwest Inc. Prepared by ERM-West, Inc. November 2011. 

ERM. 2012. Draft Storm Water Source Control Screening Evaluation, Portland Cement 
Terminal. Prepared for Glacier Northwest Inc. Prepared by ERM-West, Inc. May 2012.  

ERM. 2013. Stormwater Source Control Screen Evaluation for the Glacier NW Portland 
Cement Terminal. Prepared for Glacier Northwest Inc. Prepared by ERM-West, Inc.  

http://www.deq.state.or.us/lq/ECSI/ecsidetail.asp?seqnbr=1302


 

Final Supplemental Remedial Investigation/Feasibility Study Work Plan  
River Mile 11 East - Portland, Oregon  October 2013 

GRI. 1997. Geotechnical Investigation, Riverbank Slope Instability at the Cargill Grain Irving 
Elevator Site, 800 N. River Street, Portland, Oregon. July 8, 1998. 

GRI. 1998. Phase 2 Geotechnical Investigation, Riverbank Slope Instability at the Cargill 
Grain Irving Elevator Site, 800 N. River Street, Portland, Oregon. September 26, 1997. 

GSI. 2009a. Sampling and Analysis Plan, River Mile 11 East Focused Sediment 
Characterization. Prepared for the Oregon Department of Environmental Quality. 
Prepared by GSI Water Solutions, Inc. May 1, 2009. 

GSI. 2009b. Draft Surface and Subsurface Field and Data Report, River Mile 11 East Focused 
Sediment Characterization. Prepared for the Oregon Department of Environmental 
Quality. Prepared by GSI Water Solutions, Inc. August 2009. 

GSI. 2009c. Field and Data Report, Downtown Portland Sediment Characterization, 
Willamette River, Oregon. Prepared for the Oregon Department of Environmental 
Quality. GSI Water Solutions, Inc. January 2009. 

GSI. 2010a. Draft In-River Sediment Trap Field and Data Report, River Mile 11 East Focused 
Sediment Characterization. Prepared for City of Portland Bureau Of Environmental 
Services. Prepared by GSI Water Solutions, Inc. June 2010. 

GSI. 2010b. Draft Bank Soil and Debris Field and Data Report, River Mile 11 East Focused 
Sediment Characterization. Prepared for City of Portland, Bureau Of Environmental 
Services. Prepared by GSI Water Solutions, Inc. June 2010. 

GSI. 2010c. Field and Data Report, Downtown Portland Sediment Characterization Phase II, 
Willamette River, OR. Prepared for the Oregon Department of Environmental Quality. 
GSI Water Solutions, Inc. June 2010. 

GSI. 2011. Sampling and Analysis Plan, Portland Harbor 2011 Baseline Smallmouth Bass 
Tissue Study, Willamette River, Portland, Oregon. Prepared for the U.S. Environmental 
Protection Agency, U.S. Army Corps of Engineers, and City of Portland. September 
2011. 

GSI. 2012. Portland Harbor 2011 Baseline Smallmouth Bass Tissue Study Field Sampling 
Report, Willamette River, Portland, Oregon. Prepared for the U.S. Environmental 
Protection Agency, U.S. Army Corps of Engineers, and City of Portland. Prepared by 
GSI Water Solutions, Inc. June 2012. 

GSI. 2013. River Mile 11 East Supplemental Data Report: Archived Bank Soil and Sediment 
Re-Analysis. Prepare for the City of Portland Bureau of Environmental Services. 
Prepared by GSI Water Solutions, Inc. April 2013. 

Hartford, S.V. and W.D. McFarland. 1989. Lithology, thickness, and extent of hydrogeologic 
units underlying the east Portland area, Oregon: U.S. Geological Survey Water-
Resources Investigations Report 88-4110, 23 p., 6 sheets. 



 

Final Supplemental Remedial Investigation/Feasibility Study Work Plan  
River Mile 11 East - Portland, Oregon  October 2013 

Herrera. 2012. Draft Stormwater Assessment Work Plan, ODOT Facility in Portland harbor 
Project Area, prepared for the Oregon Department of Transportation. Prepared by 
Herrera Environmental. October 11, 2012. 

Hoffstetter, W.H. 1984. Geology of the Portland well field: Oregon Geology, Oregon 
Department of Geology and Mineral Industries, v. 46, no. 6, p. 63-67. 

Integral. 2007a. Portland Harbor RI/FS Round 3A Low-Flow and Stormwater-Impacted 
Surface Water Data Report. Prepared for the Lower Willamette Group, Portland, OR. 
Integral Consulting Inc., May 21, 2007. 

Integral. 2007b. Portland Harbor RI/FS Round 3A Winter 2007 High-Flow Surface Water 
Data Report. Prepared for the Lower Willamette Group, Portland, OR. Integral 
Consulting Inc., October 15, 2007. 

Integral. 2007d. Portland Harbor RI/FS, Comprehensive Round 2 Site Characterization, 
Summary and Data Gaps Analysis Report. Prepared for the Lower Willamette Group. 
Prepared by Integral Consulting, Inc., Windward Environmental LLC, Kennedy/Jenks 
Consultants, Anchor Environmental LLC. February 21, 2007. 

Integral. 2008a. Portland Harbor RI/FS Round 3B Sediment Data Report. Prepared for the 
Lower Willamette Group, Portland, OR. Integral Consulting Inc. August 1, 2008. 

Integral. 2008b. Portland Harbor RI/FS Round 3B Fish and Invertebrate Tissue and 
Collocated Surface Sediment Data Report. Prepared for the Lower Willamette Group, 
Portland, OR. Integral Consulting, Inc. August 8, 2008. 

Integral Consulting, Inc., Windward Environmental LLC, Kennedy/Jenks Consultants, 
Anchor Environmental LLC. 2007. Portland Harbor RI/FS, Comprehensive Round 2 Site 
Characterization, Summary and Data Gaps Analysis Report. Prepared for the Lower 
Willamette Group. February 21, 2007. 

Integral Consulting, Windward Environmental, Kennedy/Jenks Consultants, Anchor/QEA. 
2011. Portland Harbor RI/FS Remedial Investigation Report, Draft Final. Prepared for 
the Lower Willamette Group. August 29, 2011. 

Kennedy/Jenks Consultants. 2004. Portland Harbor RI/FS Technical Memorandum:  
Guidelines for Data Averaging and Treatment of Non-detected Values for the Round 1 
Database. 

Kennedy/Jenks Consultants. 2013a. Portland Harbor RI/FS 2012 Smallmouth Bass Tissue 
Study, Field Sampling Report, Draft. Prepared for the Lower Willamette Group. March 
1, 2013. 

Kennedy/Jenks Consultants. 2013b. Portland Harbor RI/FS 2012 Smallmouth Bass Tissue 
Study, Data Report, Draft. Prepared for the Lower Willamette Group. March 13, 2013. 

Liberty, L.M. 2003. East Bank Fault Geophysical Characterization Investigation, Portland, 
Oregon: Collaborative Research with Boise State University and Oregon Department of 



 

Final Supplemental Remedial Investigation/Feasibility Study Work Plan  
River Mile 11 East - Portland, Oregon  October 2013 

Geology and Mineral Industries, Center for Geophysical Investigation of the Shallow 
Subsurface (CGISS), Boise State University. 

LWG. 2007. Portland Harbor RI/FS Compilation of Information for Sources between River 
Miles 11 and 11.6, East Bank of Portland Harbor. Letter from Jim McKenna and Bob 
Wyatt, Co-Chairs LWG, to Chip Humphrey and Eric Blischke, U.S. Environmental 
Protection Agency. November 19, 2007. 

Madin, I.P. 1990. Earthquake-hazard geology maps of the Portland metropolitan area, 
Oregon; text and map explanation: Portland, OR, Oregon Department of Geology and 
Mineral Industries. 

MFA. 2009. Sediment, Pore Water, and Surface Water Sampling Report. Prepared for ZRZ 
Realty Company. Prepared by Maul Foster Alongi. 

Northern Resource. 2009. CLD Pacific Grain, LLC, Irving Terminal (RM 11.4) Final Water 
Quality Report and Project Completion Report, NWP-2001-00031. Prepared for CLD 
Pacific Grain, LLC, by Northern Resource Consulting, Inc., Environmental Services. 
October 19, 2009. 

Parsons Brinckerhoff. 2005. Final Technical Memorandum Groundwater Evaluation, East 
Side CSO Tunnel Project, prepared for the City of Portland Bureau of Environmental 
Services by Parsons Brinckerhoff in association with CH2M HILL and Tetra Tech/KCM, 
DCC#: 5516-0604-003, November 8, 2005.  

Parsons Brinckerhoff. 2006. Geotechnical Baseline Report, East Side CSO Tunnel Project, 
prepared for the City of Portland Bureau of Environmental Services by Parsons 
Brinckerhoff in association with CH2MHill and Tetra Tech/KCM, DCC#: 5516-0904-003, 
February 10, 2006. 

Swanson, R.D., W.D. McFarland, J.B. Gonthier, and J.M. Wilkinson. 1993. A Description of 
Hydrogeologic Units in the Portland Basin, Oregon, and Washington. U.S. Geological 
Survey, Washington, DC. Water Resources Investigations Report 909-4196. 

TestAmerica. 2012. Analytical Report for Temco LLC, 800 N River Street, Portland, Oregon. 
Authorized for release on December 4, 2012. 

TetraTech. 2012. Portland Harbor Sample Receipt, Analysis, and Results Report. Tetra Tech, 
EM Inc. February 2012. 

Trimble, D.E. 1957. Geology of the Portland quadrangle, Oregon- Washington: U.S. 
Geological Survey Geologic Quadrangle Map GQ-104. 

Trimble, D.E. 1963. Geology of the Portland, Oregon and adjacent areas: U.S. Geological 
Survey Bulletin 1119, 119 p., 1 plate. 

USACE. 2003. Sediment Cap Basis of Design Amendment, Isolation Layer Modeling, 
McCormick & Baxter Creosoting Company Superfund Site, Portland, OR. Prepared for 
State of Oregon Department of Environmental Quality by U.S. Department of the Army 
Corps of Engineers (USACE), Seattle District. 



 

Final Supplemental Remedial Investigation/Feasibility Study Work Plan  
River Mile 11 East - Portland, Oregon  October 2013 

USACE. 2009. Letter modifying the special conditions of Department of the Army (DA), 
Corps ID NWP-2001-31, expiring May 31, 2019. To G. Loffler (CLD Pacific Grain, LLC) 
from E. Petersen (U.S. Army Corps of Engineers). September 1, 2009. 

USGS. 2013. National Water Information System Web Interface – Water data for Oregon, 
U.S. Geological Survey (USGS) data available on the Web, accessed in 2013, at 
http://waterdata.usgs.gov/or/nwis/nwis. 

Windward. 2009. Portland Harbor RI/FS Draft Bioaccumulation Modeling Report, Prepared 
for the Lower Willamette Group, Portland, 

http://waterdata.usgs.gov/or/nwis/nwis


Final Supplemental RI/FS Work Plan
River Mile 11 East

October 2013

1 of 3 GSI Water Solutions, Inc.

Table 1-1

Topic Cross-Reference to RM11E Data
Riverbed characteristics •Draft FS Section 2.1
Dynamics and sediment 
transport

•RM11E bathymetric survey conducted for City of Portland, spring 
2011 (DEA, unpublished)
•Draft FS Section 2.2
•Draft Final RI Section 5.3 (surface water)
•Draft Final RI Section 5.4 (TZW)
•Draft Final RI Section 5.5 (biota)

•Draft Final RI Appendix H Section H3 (nature and extent of 
contaminants in sediment in RM11E including sediment trap data)

•Draft FS Section 2.5
•Draft FS Appendix H Figs 3.3-43a to 3.3-46 (mass balance 
diagrams and sources and sinks)
•Draft FS Appendix Q (source control inventory table)
•Source Investigation Reports for Outfall Basin 43, 44, and 44A.  
(City of Portland BES, 2011)
•Outfall Basin 43 and 44 Stormwater Investigations Technical 
Memorandum (City of Portland BES, 2012)

•Outfall Basin 45 Inline Solids Sampling (City of Portland BES, 2008)

•Stormwater Evaluation Report (including stormwater data for Outfall 
45)  (City of Portland BES, 2010)

•Source Assessment Activities at the former Tucker Building (URS, 
2003; Bridgewater Group, 2009; City of Portland BES, 2010)

•Catch Basin Sediment Sampling Summary Report, Cargill Irving 
Grain Elevator and Terminal Site. (Black & Veatch, 2011)
•Stormwater Source Control Evaluation and Stormwater Control 
Measures Completion Report, Albina Substation.  Prepared for 
PacifiCorp Environmental Remediation Company.  (Bridgewater 
Group, Inc., 2012)
•Storm Water Source Screening Evaluation, Portland Cement 
Terminal.  Prepared for Glacier Northwest, Inc.  (ERM, 2012)
•Stormwater Investigation for the portion of UPRR Albina Yard within 
City Outfall Basin 45 (Work plan: CH2M HILL, 2012)

•ODOT Portland Harbor Source Control Evaluation (Herrera, 2012)

•Supplemental Remedial Investigation / Source Measures Evaluation 
Report. Prepared for UPRR.  (CH2MHill, 2008)
•Remedial Investigation Report, Tarr Facility (Ash Creek Associates, 
2011a)
•Stormceptor Sediment Sampling Summary Report. Prepared for 
Glacier NW (ERM, 2011)
•Riverbank Soil Source Control Screening Evaluation. Prepared for 
Glacier NW(ERM, 2013)
•Final Stormwater Source Control Screening Evaluation. Prepared 
for Glacier NW (ERM, 2013)

Cross-Reference to RM11E Data by Topic

Contaminant nature and 
extent

Sources and pathways
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Table 1-1

Topic Cross-Reference to RM11E Data

Cross-Reference to RM11E Data by Topic

•Draft FS Section 2.6
•Draft Final RI Section 10
•Draft FS Section 3.1
•Draft Final RI Appendix F Section 7.2 (HH)
•Draft Final RI Appendix G Section 12 (Eco)
•Draft Risk Management Recommendations for Contaminants of 
Concern, Receptors, Pathways, and Benthic Areas of Concern for 
the Feasibility Study (LWG July 2011)
•Draft FS Section 3.2
•Draft FS Section 3.3

Applicable or Relevant 
and Appropriate 
Requirements (ARARs)

•Draft FS Section 3.4

•Draft FS Section 3.5
•Draft FS Appendix Da (remediation goal development)
•Draft FS Section 4
•Draft FS Appendix Db (supporting RAL tables and figures)

Areas of Potential 
Concern (AOPCs) 
Sediment Management 
Area (SMAs)

•Draft FS Section 5

Depth of impact •Draft FS Appendix P (comprehensive benthic approach)
Evaluation of Buried 
Contamination •Draft FS Appendix Ha (river current scour analysis)

•Draft FS Appendix Fb (prop wash scour analysis)
•Draft FS Appendix Hc (wave zone analysis)

Remedial technology 
screening •Draft FS Section 6

Depth of impact •Draft FS Appendix G (volume determination)
Uncertainty of MNR at 
RM11E •Draft FS Appendix Ha (fate and transport modeling)

Upland disposal site 
locations

Alternatives development •Draft FS Section 7

•Draft FS Appendix K (cost estimates)
•Draft FS Appendix Fa (“time zero” SWACs by Alternative at relevant 
spatial scales and comparison to PRGs; attainment of PRGs in 
absence of MNR)

Analysis of Alternatives 
against NCP •Draft FS Section 8 and 9

•Draft FS Appendix Ha Section 5 (Long-term sediment simulations of 
FS Alternatives)
•Draft FS Appendix Hb and Attachment 1 (Long-term tissue 
simulations of FS Alternatives)
•Draft FS Appendix M (CWA 404(b)(1) Evaluation)

Alternative-SWAC 
effectiveness and 
protectiveness 
evaluations in absence of 

Remedial Action 
Objectives (RAOs) and 

Preliminary Remediation 
Goals (PRGs) and 
Remedial Action Levels 
(RALs)

TZW Impacts

Uncertainty of MNR at 

Conceptual Site Model 
(CSM)

Contaminants of Concern 
(COC)
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Table 1-1

Topic Cross-Reference to RM11E Data

Cross-Reference to RM11E Data by Topic

•Draft FS Appendix M Attachment 3 (Cultural Resource Impacts)

•Draft FS Appendix N (Green remediation opportunities)
•Draft FS Appendix U Section 5.2 (Additional evaluations supporting 
MNR evaluation)

Navigation requirements
Vessel traffic patterns
Dredging history and 
status

•Draft FS Appendix M Attachment 3 (Cultural Resource Impacts)

•Cultural Resource Monitoring (Survey) report prepared as 
companion document to RM11E Focused Sediment Characterization 
(SWCA, 2010)
•Draft Cultural Resource Analysis Report for Portland Harbor 
Superfund Site (AINW, 2005)

Long-term monitoring and 
contingency program •Draft FS Appendix T

ESA Section 7 
Compliance

•Preliminary Draft Site-wide Biological Assessment Report prepared 
as companion to Draft FS (LWG, 2011)

Cultural Resources

    
RM11E

•Draft FS Section 2.4
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Table 3-1

Current Owner Address Tax Lot(s) 

Sakrete of Pacific Northwest, Inc. (Sakrete) 1402 N River St 200

Stan Herman 1300 N River St 2700

State of Oregon - ODOT N River St. 20800

R B Pamplin Corp.
Ross Island Sand & Gravel Co.

(Improvements)
Ross Island Sand & Gravel
K F Jacobsen & Co Inc.

1208 N River St. 02900/03000

Glacier Northwest, Inc.
California Portland Cement Co. 930 – 1050 N River St 3100/00100

Unkeles Family LLC
Kenneth Unkeles 820 – 822 N River St 600

Cargill Inc. 800 N River St 500

State of Oregon - DSL Submerged Land N/A

Albina Substation 1N1E27CB 1100/1200

Property Ownership in the Immediate Vicinity of the RM11E 
Project Area
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Data 
Collection 

Period
Party Investigation / Data Collected Reference(s)

1983 - 2007 LWG

Compilation of Information, East Bank RM 11 to 
11.6 .  Information on historical land uses and 
operations; existing environmental data for select 
upland properties and river sediment sampling.

LWG, 2007

1969 - 2008 LWG

LWG In-River Investigation and Site 
Characterization and Risk Assessment (SCRA) 
Database .  Surface and subsurface sediment, 
sediment trap, tissue, and surface water samples 
from Portland Harbor, including RM 11E.

Integral 2007a, 
2007b, 2008a, 
2008b; 
Integral et al., 2007; 
Anchor and Integral, 
2008

2007 - 2008 City
Preliminary Evaluation of LWG In-River Data .  
Tables and scatter plots of LWG 2007 – 2008 in-
river data.

GSI, 2009a

1969 - 2008 LWG

Portland Harbor Remedial Investigation (RI) .  
Sediment/sediment trap, riparian sediment and 
soil, surface water, transition-zone water, seep, 
tissue, and stormwater samples from Portland 
Harbor.

Integral et al., 2011

1969 - 2010 LWG
Portland Harbor Feasibility Study .  Same data as 
for RI plus additional sediment and tissue data 
collected after 2008.

Anchor QEA, 2012

2002, 
2007, 2012 LWG

Fish and Shellfish Tissue Sampling .  Tissue 
samples from fish and shellfish collected in 
Portland Harbor.

Integral et al., 2011; 
Kennedy Jenks, 
2013 

2011
EPA, 

USACE 
and City

Baseline Smallmouth Bass Tissue Study .  
Smallmouth bass tissue samples from Portland 
Harbor.

GSI, 2011, 2012; 
TetraTech, 2012

2009 City

Surface and Subsurface Sediment Sampling . In-
river surface and subsurface sediment samples 
from the RM 11E Project Area and adjacent 
upriver reach (RM 11.6 - 12.1).

GSI 2009b

2009 City
In-River Sediment Trap Sampling .  Settleable 
suspended sediment samples from trap locations 
between RM 11 and RM 12.1

GSI, 2010a

2009 City Bank Soil and Debris Sampling .  Soil and debris 
samples from the RM 11E riverbank. GSI, 2010b

2009 City

Supplemental Data Report: Bank Soil and 
Sediment Re-Analysis .  Reanalysis of selected 
archived sediment and bank soil samples for 
additional analytes and/or high-resolution 
pesticides analysis.

GSI, 2013

Table 3-2

Previous Environmental Investigations in the RM11E Project Area

Portland Harbor Superfund Site Investigations

RM 11E Focused Sediment Characterization
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Data 
Collection 

Period
Party Investigation / Data Collected Reference(s)

Table 3-2

Previous Environmental Investigations in the RM11E Project Area

Summary 
of existing 

data 
City

Albina Riverlots: City Basin Information and 
Source Investigation Approach . Description of 
existing inriver sediment data collected adjacent 
to the RM 11E.

City, 2008a

2005 City

Evaluation of Relationships Between Upland 
Shallow Groundwater Plumes and the City 
Stormwater and Combined Conveyance System 
with the Portland Harbor .  Evaluation of existing 
data on groundwater plumes to identify the 
potential for City conveyance systems to act as 
preferential pathways to the river.

GSI, 2006

2007 City
Outfall Basin 45 Inline Solids Sampling .  Inline 
solids samples from the Basin 45 stormwater 
conveyance system.

City, 2008b

2008 City Stormwater Evaluation Report .  Stormwater data 
from City Outfall 45 and other outfalls. City, 2010a

2008 - 2011 City
Outfall Basin 43 Source Investigation .  
Stormwater, inline solids, and sediment trap 
samples from Basin 43.  

City, 2011a

2012 City
Outfall Basins 43 and 44 Stormwater 
Investigations .  Stormwater samples from Basins 
43 and 44.  

City, 2012

2008 - 2011 City

Outfall Basin 44 Source Investigation .  
Stormwater, inline solids, and sediment trap 
samples from the Basin 44 stormwater 
conveyance system.

City, 2011b

2011 City

Outfall Basin 44A Source Investigation .  
Stormwater, inline solids, and sediment trap 
samples from the Basin 44 stormwater 
conveyance system.

City, 2011c

2011 - 2012 PacifiCorp

Source Control Measure Performance Monitoring 
for PacifiCorp's Albina Substation .  Stormwater 
samples from City catch basins adjacent to the 
substation.

Bridgewater, 2012

Upland Source Investigation Studies
City Outfall Basin Source Investigations
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Data 
Collection 

Period
Party Investigation / Data Collected Reference(s)

Table 3-2

Previous Environmental Investigations in the RM11E Project Area

2011 - 2013 Cargill

Stormwater Assessment for the Cargill Irving 
Grain Elevator and Terminal .  Stormwater solids 
and stormwater monitoring data.
Additional data :  Ongoing NPDES stormwater 
permit monitoring data.

Black & Veatch, 
2011b; TestAmerica, 
2012

Pending City

Revised Removal / Remedial Action Plan, 
Former Westinghouse Property. A source control 
evaluation will be completed for the site following 
completion of a groundwater investigation. 

GSI, 2012

1990, 2003 PacifiCorp; 
City

Source Assessment Activities at the former 
Tucker Building (ECSI #3036; also part of Albina 
Riverlots site, ECSI #5117) :
• Stormwater solids data from onsite catch basins 
(1990)
• Groundwater data, and evaluation of 
preferential groundwater pathway (2003)
• Summary of existing information

• Bridgewater, 2009a 
Appendix J
• URS, 2003
• City, 2010b

2010; 
pending ODOT

ODOT - Portland Harbor Source Control 
Evaluation (ECSI #5437) .  Composite 
stormwater data (2010) representing a portion of 
the Outfall WR-306 drainage basin.  Planning for 
additional stormwater source control evaluation 
data collection is underway.

Herrera, 2012

2009 - 2012 PacifiCorp

Source Control Evaluation for the PacifiCorp 
Albina Substation (part of Albina Riverlots site, 
ECSI #5117) .  Surface and subsurface soil 
samples along the perimeters of the Substation 
properties; stormwater data.

Bridgewater, 2012

2009 - 2011 PacifiCorp

Stormwater Source Control Measures 
Completion Report, Knott Substation.  
Documents completion of the stormwater source 
control evaluation, source control measure 
implementation and performance monitoring.

Bridgewater, 2012

2011 Tarr 
Property Remedial Investigation Report, Tarr Facility Ash Creek 

Associates, 2011a

2011 Glacier

Stormceptor Sediment Sampling Summary 
Report. Stormwater sediment accumulated in the 
Portland Cement Terminal stormwater 
management system.

ERM, 2011

2012 Glacier Riverbank Soil Source Control Screening 
Evaluation ERM, 2013

Upland Site Source Investigations
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Data 
Collection 

Period
Party Investigation / Data Collected Reference(s)

Table 3-2

Previous Environmental Investigations in the RM11E Project Area

2013 Glacier Final Stormwater Source Control Screening 
Evaluation ERM, 2013

2008 UPRR

Supplemental Remedial Investigation / Source 
Measures Evaluation Report.  Results of 
composite catch basin samples from portion of 
site discharging to City Outfall Basin 45. 

CH2M HILL, 2008

Pending UPRR

Source Control Measures Monitoring Plan, Union 
Pacific Railroad Albina Yard.   A small portion of 
this site (parking lot in the southeast corner) and 
other UPRR-owned parcels are within Basin 45.  
Collection of stormwater and stormwater solids 
data from these parcels is planned.

CH2M HILL, 2012
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COCs
Human Health 

Risk COC
Ecological Risk 

COC
RM11E 

Preliminary COC

Total PCBs Yes Yes Yes
Total TEQ Yes No No

PeCDF Yes Yes No
Dioxin/Furan TEQ Yes Yes No

Total PAH No Yes Yes
Total LPAH No Yes Yes
Total HPAH No Yes Yes
cPAH (BaP Eq) Yes No Yes

TPH (C-10 to C-12 aliphatic/aromatic) No Yes Yes

Dieldrin Yes Yes Yes
Total DDx Yes Yes Yes
gamma-BHC (Lindane) No Yes Yes
Total Chlordanes Yes Yes Yes
Heptachlor Expoxide No Yes Yes

Antimony Yes Yes Yes
Arsenic No Yes Yes
Cadmium No Yes Yes
Chromium No Yes Yes
Copper No Yes Yes
Lead No Yes Yes
Mercury No Yes Yes
Nickel No Yes Yes
Zinc No Yes Yes

BEHP Yes Yes Yes

Hexachlorobenzene Yes No Yes
Pentachlorophenol Yes No Yes

TBT No Yes No

Benthic Toxicity No Yes No

PBDE Yes No No

Table 5-1
Preliminary Screening of Portland Harbor Site-wide Contaminants of 
Concern

Other

Polychlorinated Biphenyls (PCBs)

Hydrocarbons

Polycyclic Aromatic Hydrocarbons (PAHs)

Dioxins and Furans

Pesticides

Metals

Phthalates

Semivolatile Organic Compounds (and Phenols)

Butyltins

Toxicity

1 of 2 GSI Water Solutions, Inc.
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COCs
Human Health 

Risk COC
Ecological Risk 

COC
RM11E 

Preliminary COC

Table 5-1
Preliminary Screening of Portland Harbor Site-wide Contaminants of 
Concern

1,1-Dichloroethene No Yes Yes
1,2,4-Trimethylbenzene No Yes Yes
1,2-Dichlorobenzene No Yes Yes
1,3,5-Trimethylbenzene No Yes Yes
1,4-Dichlorobenzene No Yes Yes
Benzene No Yes Yes
Carbon Disulfide No Yes Yes
Chlorobenzene No Yes Yes
Chloroethane No Yes Yes
Chloroform No Yes Yes
cis-1,2-Dichloroethene No Yes Yes
Ethylbenzene No Yes Yes
Isopropylbenzene No Yes Yes
m,p-Xylenes No Yes Yes
o-Xylene No Yes Yes
Toluene No Yes Yes
Total Xylenes No Yes Yes
Trichloroethene No Yes Yes

Barium No Yes Yes
Beryllium No Yes Yes
Cobalt No Yes Yes
Iron No Yes Yes
Magnesium No Yes Yes
Manganese No Yes Yes
Potassium No Yes Yes
Sodium No Yes Yes
Vanadium No Yes Yes

C4-C6 Aliphatic No Yes Yes
C6-C8 Aliphatic No Yes Yes
C8-C10 Aliphatic No Yes Yes

Cyanide No Yes No
Perchlorate No Yes No
Note:

Revised draft list of site-wide COCs provided by EPA to the RM11E Group on June 19, 2013.

Transition Zone Water (TZW) COCs

Volatile Organic Compounds 

Metals

Hydrocarbons

Other

2 of 2 GSI Water Solutions, Inc.
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Table 6-1
Summary of Existing Bank Soil Data

Sample Date Sample 
Collector Report Sample Type

Number of 
samples/ 
sampling 
locations

Bank 
Location 

(RMs)
Analyte Groups

Soil: (26/23)

Full (3 soil samples) : PCB 
Aroclors, TOC, TS, Metals, PAHs, 
SVOCS, TPH, Phenols, 
Pesticides, Butyltins, 
Dioxins/Furans
Partial (20 soil & 7 debris 
samples) : PCB Aroclors, TOC 
and TS
Archive Only (1 debris and 3 soil 
samples) 

Sept. & Oct. 2009 COP

Supplemental Data 
Report: Archived Bank 
Soil and Sediment Re-
Analysis (GSI, 2013)

Archived sample 
set from (GSI, 
2009)

Soil: (21/21) 11.1 - 11.6

Full (21 soil samples): PCB 
Aroclors, TOC, TS, Metals, PAHs, 
SVOCS, TPH, Phenols, 
Pesticides, Butyltins, 
Dioxins/Furans

2013 Glacier Not reported Soil (composite) Soil: (2/2) 11.3 - 11.4 PCBs 

 

11.1 - 11.6

Debris (8/8)

Sept. & Oct. 2009 City
Bank Soil and Debris 
Field and Data Repor t 
(GSI, 2009)

Soil (grab & 
composite) and 
Debris
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Table 6-2

Key Parameter Data Availability or Determination 
Availability

Site-Specific or Portland 
Harbor Reference

LWG Portland Harbor RI/FS data Integral et al., 2011
City RM11E Focused Sediment 
Characterization GSI 2009a; 2009b; 2010a; 2013
Additional data to be collected as part of 
this Work Plan. Section 6.2.1.3 of Work Plan

Porewater 
No site-specific data available, but can be 
estimated from sediment concentrations 
and partitioning coefficients.

Bank Soils City RM11E Focused Sediment 
Characterization GSI 2013

Deep Soils Additional data to be collected as part of 
this Work Plan. Section 6.2.2.3 of Work Plan

Limited existing groundwater data in vicinity 
of RM11E Project Area.

Ash Creek 2011; DEQ 2013a; 
2013b; GRI 1997; City 2009; 
Parsons Brinckerhoff 2005

Additional data to be collected as part of 
this Work Plan. Groundwater is assumed 
to be clean until passing through 
contaminated sediments. Section 6.2.2.3 of Work Plan

Soil-Water 
Partitioning 
Coefficient (Kd)

No site-specific data available, but can be 
estimated from literature values and other 
Portland Harbor sites where paired 
porewater/sediment data is available. MFA, USACE 2003

Organic Carbon 
Partitioning 
Coefficient (Koc)

Can be determined by dividing soil-water 
partitioning coefficient (Kd) by fraction of 
organic carbon (foc)/total organic carbon 
(TOC)

Diffusion/Dispersion 
Coefficients (D)

Literature based diffusion/dispersion 
coefficient values exist for COCs

Retardation Factor ( 
R)

Can be determined from bulk density(ρbulk), 
soil-water partitioning coefficient (Kd), and 
porosity (θ).

Biodegradation 
Rates

Literature based decay constants are 
available for COCs

Total Organic 
Carbon (TOC)

Analyzed in sediment and bank samples 
within Project Area

Integral et al., 2011; GSI 2009a; 
2009b; 2010a; 2013

Availability of Key Data Parameters Required for Sediment 
Capping Isolation Model

Surface and 
Subsurface 
Sediments

Groundwater 

COC Concentrations 

Chemical Specific Input Parameters

Field Parameters

Sediment Characteristics
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Table 6-2

Key Parameter Data Availability or Determination 
Availability

Site-Specific or Portland 
Harbor Reference

Availability of Key Data Parameters Required for Sediment 
Capping Isolation Model

Grain Size 
Analyzed in sediment and bank samples 
within Project Area

Integral et al., 2011; GSI 2009a; 
2009b; 2010a; 2013

Effective Porosity 
(θe)

Literature based porosity values available 
for various sediment types. Can be 
calculated from bulk density (ρbulk) and 
particle density (ρs)

Bulk Density(ρbulk), 
Solids Density (ρs) Site specific data not currently available

Permeability (k)

Can be determined from hydraulic 
conductivity (K), fluid density(ρl), and fluid 
dynamic viscosity (µ)

Hydraulic 
Conductivity (K)

Can be derived empirically from grain size 
analyses; can be calculated via lab 
methods using Darcy's Law
Some data available from sites located 
further upland. Ash Creek 2011
Additional data to be collected as part of 
this Work Plan. Section 6.2.2.3

Seepage/Porewater 
Velocities (ve)

Can be derived via Darcy's Law using 
hydraulic conductivity (K), hydraulic 
gradient (dh/dl), and effective porosity (θe)

= site specific data available or to be 
available

Hydraulic Gradient 
(dh/dl)

Hydraulic parameters
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Table 6-3 
Active Outfalls that Discharge to the RM11E Project Area
Active 
Outfalls Matrix Analytes Notes

Catch Basin Solids Pesticides, PCBs, PAHs, 
metals, TOC Sample collected August 18, 2011

Stormwater

PAHs, 
pentachlorophenol, 
pesticides, PCBs, 
metals, oil and grease, 
TSS

Samples collected between 
November 2012 and May 2013.  
Stormwater sampling ongoing 
under NPDES permit 
requirements.

WR-342 Stormwater

PAHs, 
pentachlorophenol, 
pesticides, PCBs, 
metals, oil and grease, 
TSS

Samples collected between 
November 2012 and May 2013.  
Stormwater sampling ongoing 
under NPDES permit 
requirements.

WR-343 Stormwater

PAHs, 
pentachlorophenol, 
pesticides, PCBs, 
metals, oil and grease, 
TSS

Samples collected between 
November 2012 and May 2013.  
Stormwater sampling ongoing 
under NPDES permit 
requirements.

Catch Basin Solids Pesticides, PCBs, PAHs, 
metals, TOC Sample collected August 18, 2011

Stormwater

PAHs, 
pentachlorophenol, 
pesticides, PCBs, 
metals, oil and grease, 
TSS

Samples collected between 
November 2012 and May 2013.  
Stormwater sampling ongoing 
under NPDES permit 
requirements.

Inline Solids
Metals, pesticides, 
PCBs, PAHs, phthalates, 
SVOCs, TS, TOC

Samples collected between 
February 2008 and June 2010 

Stormwater
Metals, pesticides, 
PCBs, PAHs, phthalates, 
SVOCs, TSS

Samples collected between 
November 2008 and May 2012

Inline Solids
Metals, pesticides, 
PCBs, PAHs, phthalates, 
SVOCs, TS, TOC

Samples collected between April 
2009 and June 2009

Stormwater
Metals, pesticides, 
PCBs, PAHs, phthalates, 
SVOCs, TSS, TOC

Samples collected between 
November 2008 and March 2012

Cargill Outfalls

WR-341

WR-344

City Outfalls

OF 43 

OF 44
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Table 6-3 
Active Outfalls that Discharge to the RM11E Project Area
Active 
Outfalls Matrix Analytes Notes

OF44A1

Inline Solids PCBs, TS, TOC Samples collected June 2007

Stormwater PCBs, metals, PAHs, 
phthalates, SVOCs, TSS Samples collected in 2008

Stormceptor 
Sediment

TPH, metals, PCBs, 
PAHs, phthalates Sample collected July 26, 2011

Stormwater
TPH, metals, PCBs, 
PAHs, phthalates, TSS, 
TOC

Samples collected between 
October 2011 and October 2012. 

Stormceptor 
Sediment

TPH, metals, PCBs, 
PAHs, phthalates Sample collected July 26, 2011

Stormwater
TPH, metals, PCBs, 
PAHs, phthalates, TSS, 
TOC

Samples collected between 
October 2011 and October 2012.

Stormceptor 
Sediment

TPH, metals, PCBs, 
PAHs, phthalates Sample collected July 26, 2011

Stormwater
TPH, metals, PCBs, 
PAHs, phthalates, TSS, 
TOC

Samples collected between 
October 2011 and October 2012.

WR-306 Stormwater
Herbicides, metals, 
pesticides, PCBs, PAHs, 
phthalates, TOC, TSS

Samples collected between March 
2010 and May 2010.

WR-2911 Stormwater
Note
1 Relevant data not available.

Glacier Outfalls

OF 45

WR-350

WR-351

WR-352

ODOT Outfall

Sakrete Outfall
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Remedial 
Method Data Description Data Use Existing Data 

Sources (a)
Supplemental Data 

Studies (b)

Dredging Depth of Impacted 
Sediment

Assess depth of cut; volume of material; and slope stability at dredge 
cuts (subject to refinement upon selection of Remedial Action Levels)

1, 3, 4, 5, 6, 7, 10, 
12, 23, 25

Dredging
Historic Dredging, 

Filling, and 
Sedimentation

Evaluate potential remedial implementability impacts resulting from 
different material types that may be encountered in areas that have 
been previously dredged and have filled in naturally (sedimentation), 
areas that have never been dredged (native material), and areas that 
have anthropogenic fill (possibly debris)

11, 18, 25 Appendix E - 
Waterfront Activities

Dredging Utilities Evaluate submerged utility crossing impacts on remedial alternative 
implementability such as limiting dredging along the alignment 25 Appendix E - 

Waterfront Activities

Appendix G - Debris

Appendix E - 
Waterfront Activities

Bathymetry, Water 
Depth

Develop a comprehensive set of map products to be used to assess the 
implementability of remedial alternatives including slope stability, 
containment options, and constructability; structure stability; and debris.

2, 11, 18, 19, 20, 
24, 25 Appendix F - Mapping

Data Uses and Sources - Implementability Evaluation

Capping,
Dredging

Waterfront Use

Evaluate physical, structural, security, operations, and other constraints 
that impact selection and long-term viability of remedial action; assess 
implications of business disruption and lost time on potential remedy 
costs

Capping,
Dredging,

MNR,
Institutional 

Controls

Capping,
Dredging.

MNR

Debris
Evaluate potential effect of type and volume of debris at mapped 
locations on implementability of remedial alternatives; assess the extent 
of debris that needs to be considered in the Implementability Study

1, 25

1 of 3 Dalton, Olmsted Fuglevand, Inc.
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Data Uses and Sources - Implementability Evaluation

Remedial 
Method Data Description Data Use Existing Data 

Sources (a)
Supplemental Data 

Studies (b)

Capping, 
Dredging,    

MNR

Geotechnical 
Stability

Assess and address geotechnical and slope stability considerations 
associated with implementability of remedial alternatives; assess 
geotechnical characteristics including potential dredging setbacks from 
docks and toe of slopes, and potential slope instability or existing slopes 
and associated with capping along the shoreline.  

8, 9, 13, 15, 16, 17, 
21, 22, 24, 25

Appendix H - 
Geotechnical

Capping Material Physical 
Characteristics

Assess existing sediment characteristics with regard to cap construction 
(e.g., graded filter, bearing capacity to support cap) 5, 25 Appendix H - 

Geotechnical

Dredging Material Physical 
Characteristics

Assess existing sediment characteristics with regard to dredging 
characteristics.  3, 4, 5, 6, 7, 10, 23 Appendix H - 

Geotechnical

Capping,   
MNR

Prop Wash, River 
Velocity, Ship 

Wakes

Evaluate how river dynamics related to flow patterns, wind-generated 
waves, vessel wakes, and propeller (prop) wash may impact cap 
stability, erosion of cap materials and existing sediment 

2, 25 Appendix J - 
Hydrodynamics

Notes:

(a) Existing Data Sources for RM11E
1.        Bank Soil and Debris Field and Data Report – Draft June 2010 for City of Portland BES
2.        High Resolution Bathymetry and Laser Survey – 2011 for City of Portland BES
3.        In-River Sediment Trap Field and Data Report – 2010 for City of Portland BES
4.        Supplemental Data Report – Bank Soil and Sediment re-analysis – 2013 for City of Portland BES
5.        Surface and Subsurface Sediment Field and Data Report – 2009 for City of Portland BES

Existing Structures 
Characteristics

Evaluate the potential effects of the implementation of dredging or 
capping at or beneath existing structures; develop preliminary guidance 
to mitigate any adverse impacts from dredging or capping on existing 
structures

9, 14, 15 Appendix I - Structural

Capping,
Dredging,

Institutional 
Controls

2 of 3 Dalton, Olmsted Fuglevand, Inc.



Final Supplemental RI/FS Work Plan

River Mile 11 East

October 2013Table 6-4
Data Uses and Sources - Implementability Evaluation

6.        NW Testing Labs River Bottom Soil Analysis August 11, 1987 for Glacier
7.        NW Testing Labs Analysis of Sept 1989 Dredging for Glacier
8.        Anchor Result for Surface Sediment Verification Sampling November 2004 for Glacier
9.        GRI Dolphin Calcs – Pile Strength Recommendation for Glacier
10.     NW Testing Labs Analysis Report July 1989 for Glacier
11.     GNW Terminal Proposed Dredge Prism 2002 for Glacier
12.     Anchor Memo re Supp Analysis of Sediment PCB Contributions 2003 for Glacier
13.     1994 Lone Star Geotech Investigation for Glacier
14.     1993 Dock Structural Drawings for Glacier
15.     Riverbank Stabilization Office Bldg 1997-1998 Bk 2 of 2 for Cargill
16.     1997 Geotech Investigation for Cargill
17.     1998 Phase 2 Geotech Investigation for Cargill
18.     2000 Hydrographic Survey and Proposed Dredging Area for Cargill
19.     2000 Hydrographic Survey at Irving for Cargill
20.     Irving Hydrographic Survey April 2013 for Cargill
21.     TEMCO FGIS Bldg Geotech Report March 2013 for Cargill
22.     GRI Geotech Consultation for Repair of Bulkhead Wall 2009 for Ross Island 
23.     Anchor Env Dredge Characterization Report July 2003 for Glacier
24.     Riverbank Stabilization Phase 2 files from Cargill
25.     Portland Harbor Draft Feasibility Study March 2012 for LWG 

(b) Supplemental Data Studies:  Appendices to Supplemental Remedial Investigation / Feasibility Study Work Plan, River Mile 11 East.

3 of 3 Dalton, Olmsted Fuglevand, Inc.



Final Supplemental RI/FS Work Plan 
River Mile 11 East

October 2013

1 of 1 GSI Water Solutions, Inc.

Table 10-1

Work Item Deliverable Schedule

Draft Upland Groundwater and Bank Soil SAP
Draft Surface and Subsurface Sediment SAP
Draft HASP
Draft QAPP

Final Work Plan and Support Documents Due to EPA Team: 30 days after receipt of EPA Team 
comments on drafts

Draft Field Sampling and Data Report Due to EPA Team: 210 days after Final Work Plan 
approval, pending validated data receipt

Final Field Sampling and Data Report Due to EPA Team: 30 days after receipt of EPA Team 
comments on draft

Draft Implementability Study Report Due to EPA Team: 240 days after Final Work Plan 
approval, pending validated data receipt

Final Implementability Study Report Due to EPA Team: 30 days after receipt of EPA Team 
comments on draft

Draft Recontamination Assessment Report Due to EPA Team: 270 days after Final Work Plan 
approval, pending validated data receipt

Final Recontamination Assessment Report Due to EPA Team: 30 days after receipt of EPA Team 
comments on draft

Draft Porewater SAP Due to EPA Team by March 4, 20142

Draft Porewater Characterization Report Due to EPA Team: 120 days2 after final Porewater SAP 
approval

Monthly updates of work activities Due to EPA: 15th day of each month, starting June 15, 
2013

Note:

2 EPA will consider granting an extension based on unexpected issues.

1 These deliverables and the schedule presented herin are based on the September 26, 2013 memorandum from EPA entitled 'Inclusion of Sediment 
Porewater in Work Plan at the River Mile 11E Project Area Portland Harbor Superfund Site (CERCLA Docket No. 10-2013-0087).'

Porewater Characterization1

Schedule of Project Deliverables

Implementability Study

Recontamination Evaluation

Due to EPA Team: July 1, 2013 (75 days after the 
effective date of the Settlement Agreement - April 15, 
2013)Work Plan and Support 

Documents

Draft Work Plan

Supplemental Data and Sampling 
Documentation
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MAP NOTES:
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AOPC = Area of Potential Concern
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1. The locations of all features shown are approximate.
2. The AOPC 25 boundary is consistent with the 
information presented in the Draft FS report for the 
Portland Harbor (Anchor QEA et al., 2012).
3. Air Photo taken Fall 2012 by METRO.
4. RM11E Project Area includes AOPC 25 and 
the adjacent riverbank area to the top of bank.

Willamette River
Portland, Oregon

FIGURE 1-1
Project Area Map

River Mile 11 East
Supplemental RI/FS Work Plan
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FIGURE 2-1
Potential Sediment
Management Areas
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Supplemental RI/FS Work Plan
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Willamette River
Portland, Oregon

FIGURE 3-1
Existing Conditions

River Mile 11 East
Supplemental RI/FS Work Plan
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Field and Data Report (dated January 2009). Other 
sediment data might exist that are not included in the LWG 
SCRA Combo database or the DPSC Field and Data Report.
4. Contour lines are based on a composite DEM consisting of:
    - National Oceanic and Atmospheric Adiministration multibeam survey from 2009.
    - Oregon Division of State Lands multibeam and laser survey from 2010.
    - United States Army Corps of Engineers LiDAR survey from 2009.
    - David Evans and Associates, Inc. multibeam survey from 2011.
5. DEM was only modeled in the immediate vicinity of the remedial action area. 
 It is not intended for navigation purposes.

File Path: P:\Portland\487-DOF\001-RM11E_RI_FS\Project_GIS\Project_mxds\Work_Plan\Final\Figure3-1_Existing_Conditions.mxd
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Supplemental RI/FS Work Plan

4. Private outfall basins are not shown.
5. Air Photo taken Fall 2012 by METRO.
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FIGURE 3-3
Willamette River Bathymetry

River Mile 11 East
Supplemental RI/FS Work Plan
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3. Composite DEM consists of data from:
    - National Oceanic and Atmospheric Adiministration multibeam survey from 2009.
    - Oregon Division of State Lands multibeam and laser survey from 2010.
    - United States Army Corps of Engineers LiDAR survey from 2009.
    - David Evans and Associates, Inc. multibeam survey from 2011.
4. DEM was only modeled in the immediate vicinity of the remedial action area.  
It is not intended for navigation purposes.
5. Hillshade image has a 6X vertical exaggeration.

File Path: P:\Portland\487-DOF\001-RM11E_RI_FS\Project_GIS\Project_mxds\Work_Plan\Final\Figure3-3_Bathymetry.mxd
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information presented in the Draft FS report for the
Portland Harbor (Anchor QEA et al., 2012).
3. The 3-foot grid values of the January 2009 survey
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FIGURE 3-4
Changes in Channel Depth

(Bathymetry)

River Mile 11 East
Supplemental RI/FS Work Plan
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produce the difference grid (David Evans and Associates, Inc.)
4. The 1.6-foot grid values of the June 2011 survey were subtracted
from the 3-foot grid values of the January 2000 survey to produce
the difference grid (David Evans and Associates, Inc.) Note that
the grid cells are not  exactly aligned and are of different sizes 
which may increase uncertainty.
5. Depths were acquired with a Reson bathymetric sonar, 
integrated with a positioning and motion reference system.
6. Air Photo taken Fall 2012 by METRO.
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MAP NOTES:
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AOPC = Area of Potential Concern
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1. The locations of all features shown are approximate.
2. The AOPC 25 boundary is consistent with the
information presented in the Draft FS report for the
Portland Harbor (Anchor QEA et al., 2012).
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FIGURE 3-5
Sediment Texture

River Mile 11 East
Supplemental RI/FS Work Plan
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3. Source of existing sediment sample locations is LWG SCRA 
Combo database and RM11E Field and Data Report (2009).  
Other sediment data might exist that are not included in the LWG 
SCRA Combo database or the RM11E Field and Data Report.
4. Air Photo taken Fall 2012 by METRO.

File Path: P:\Portland\487-DOF\001-RM11E_RI_FS\Project_GIS\Project_mxds\Work_Plan\Final\Figure3-5_Sediment_Texture.mxd
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Willamette River
Portland, Oregon

FIGURE 4-1
Conceptual Site Model

River Mile 11 East
Supplemental RI/FS Work Plan

P:\Portland\487-DOF\001-RM11E_RI_FS\Figures\Work_Plan

NOTES:
All features are approximate.
Some symbols from Integration & 
Application Network (IAN) library.
Not to scale.
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Supplemental RI/FS Work Plan
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3. Source of existing sediment sample locations is LWG SCRA Combo database (dated July 7,
2009) and DPSC Field and Data Report (dated January 2009). Other sediment data might
exist that are not included in the LWG SCRA Combo database or the DPSC Field and Data Report.
4. Aerial photos taken in FAll of 2012 by Metro.

File Path: P:\Portland\487-DOF\001-RM11E_RI_FS\Project_GIS\Project_mxds\Work_Plan\Final\Figure4-2a_Existing_Sediment_Samples.mxd



C002

C001

G771

G516

SD01

GRAB-12

CRBSED53

WR-PG-63

10.7/11.3

ST001

G003

G004
G002

G001

OF45

WR-282
WR-283

WR-291

R
M

 1
1

R
M

 1
1.

1

R
M

 1
0.

9

RIVER ST

LEGEND
Existing Sample Locations

Subsurface Sediment Sample

Surface Sediment Sample

Sediment Trap Sample

All Other Features
RM11E Project Area
(dashed line indicates 
inferred top of bank)

AOPC 25

U.S. Army Corps of Engineers
Navigation Channel

River Mile (RM) Tenth

Active Outfall

Inactive Outfall

MAP NOTES:
Date: September 26, 2013
AOPC = Area of Potential Concern
DPSC = Downtown Portland Sediment Characterization
LWG = Lower Willamette Group
RM = River Mile
1. The locations of all features shown are approximate.
2. The AOPC 25 boundary is consistent with the
information presented in the Draft FS report for the
Portland Harbor (Anchor QEA et al., 2012).

Willamette River
Portland, Oregon

FIGURE 4-2b
Existing Sediment
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River Mile 11 East
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3. Source of existing sediment sample locations is LWG SCRA Combo database (dated July 7,
2009) and DPSC Field and Data Report (dated January 2009). Other sediment data might
exist that are not included in the LWG SCRA Combo database or the DPSC Field and Data Report.
4. Aerial photos taken in FAll of 2012 by Metro.
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3. Source of existing sediment sample locations is LWG SCRA Combo database (dated July 7,
2009) and DPSC Field and Data Report (dated January 2009). Other sediment data might
exist that are not included in the LWG SCRA Combo database or the DPSC Field and Data Report.
4. Aerial photos taken in FAll of 2012 by Metro.
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3. Source of existing sediment sample locations is LWG SCRA Combo database (dated July 7,
2009) and DPSC Field and Data Report (dated January 2009). Other sediment data might
exist that are not included in the LWG SCRA Combo database or the DPSC Field and Data Report.
4. Aerial photos taken in FAll of 2012 by Metro.
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FIGURE 4-3
Total PCB Concentrations

in Surface Sediment

River Mile 11 East
Supplemental RI/FS Work Plan
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3. Source of existing sediment sample locations is LWG SCRA
Database (Integral et al., 2011) and RM11E Field and Data Reports 
(GSI, 2009). 
4. Total PCBs were calculated using the Portland Harbor Remedial 
Investigation (RI) data rules and calculated totals are the sum of 
all detected concentrations; non-detected concentrations are 
treated as zero.
5. Air Photo taken Fall 2012 by METRO.
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Willamette River
Portland, Oregon

FIGURE 4-4
Maximum Total PCB Concentrations

in Subsurface Sediment

River Mile 11 East
Supplemental RI/FS Work Plan
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3. The AOPC 25 boundary are consistent with the information
presented in the Draft FS report for the Portland Harbor
(Anchor QEA et al., 2012).
4. Source of existing sediment sample locations is LWG SCRA
Database (Integral et al., 2011) and RM11E Field and Data Reports 
(GSI, 2009). 
5. Total PCBs were calculated using the Portland Harbor Remedial 
Investigation (RI) data rules and calculated totals are the sum of 
all detected concentrations; non-detected concentrations are 
treated as zero.

6. Air Photo taken Fall 2012 by METRO.

File Path: P:\Portland\487-DOF\001-RM11E_RI_FS\Project_GIS\Project_mxds\Work_Plan\Final\Figure4-4_Max_PCB_Subsurface_Sediment.mxd



Willamette River
Portland, Oregon

FIGURE 4-5
Subsurface Sediment Chemistry

Total PCBs

River Mile 11 East
Supplemental RI/FS Work Plan

P:\Portland\487-DOF\001-RM11E_RI_FS\Figures\Work_Plan

NOTES:
Modified from Figure H3.1-2a and H3.1-2b
of the Draft Final RI.
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Willamette River
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FIGURE 4-6
PCB RAL Footprints and

Benthic Risk Areas

River Mile 11 East
Supplemental RI/FS Work Plan
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Feet

Date: September 30, 2013
AOPC = Area of Potential Concern
DPSC = Downtown Portland Sediment Characterization
LWG = Lower Willamette Group
RM = River Mile
1. The locations of all features shown are approximate.
2. The FS Alternative footprints and AOPC 25 boundary
are consistent with the information presented in the Draft FS
report for the Portland Harbor (Anchor QEA et al., 2012).

3. Source of existing sediment sample locations is LWG SCRA Combo database (dated July 7,
2009) and DPSC Field and Data Report (dated January 2009). Other sediment data might
exist that are not included in the LWG SCRA Combo database or the DPSC Field and Data Report.
4. Aerial photos taken in FAll of 2012 by Metro.

File Path: P:\Portland\487-DOF\001-RM11E_RI_FS\Project_GIS\Project_mxds\Work_Plan\Final\Figure4-6_PCB_RAL_Footprints.mxd



Willamette River
Portland, Oregon

FIGURE 4-7
Conceptual Site Model

Schematic of Active Dock Area 

River Mile 11 East
Supplemental RI/FS Work Plan

P:\Portland\487-DOF\001-RM11E_RI_FS\Figures\Work_Plan

NOTES:
All features are approximate.
Some symbols from Integration & 
Application Network (IAN) library.
Not to scale.
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MAP NOTES:

FIGURE 4-8a
Third Quarter 2009

Sediment Trap PCB Concentrations

River Mile 11 East
Supplemental RI/FS Work Plan

Concentrations of PCBs5
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Overview

4. Total PCBs were calculated using the Portland Harbor Remedial Investigation (RI) data rules 
and calculated totals are the sum of all detected concentrations; non-detected concentrations are 
treated as zero.
5. Total PCB Congener concentrations are shown for in-river sediment traps and total PCB
Aroclor concentrations are shown for existing surface sediment sampling locations.
6. Outfall data obtained from the LWG’s GIS shapefile entitled "Outfall_Oct_08.shp". Original
source of information provided by the City of Portland in June of 2005. The location of
outfall symbols were manually adjusted to better line up with stormwater piping. Stormwater
pipeline data were provided to GSI by the City of Portland in Feb of 2009. As data were compiled 
from a variety of sources, no warranty is made as to the accuracy, reliability, or completeness of
 these data. Conveyance system information can be accessed at www.portlandmaps.com.
7. Aerial photos taken in Fall of 2012 by Metro.

Date: September 26, 2013
AOPC = Area of Potential Concern
DPSC = Downtown Portland Sediment Characterization
LWG = Lower Willamette Group
RM = River Mile
1. The locations of all features shown are approximate.
2. The AOPC 25 boundary is consistent with the information presented in the Draft FS report for 
the Portland Harbor (Anchor QEA et al., 2012).
3. Source of existing sediment sample locations is LWG SCRA Database (Integral et al., 2011) 
and RM11E Field and Data Reports (GSI, 2010). 

File Path: P:\Portland\487-DOF\001-RM11E_RI_FS\Project_GIS\Project_mxds\Work_Plan\Final\Figure4-8a_Q3_2009_PCB_Concentrations.mxd



OF45

OF40

OF41

OF42

OF43

OF44
OF44A

WR-343WR-342

WR-348

WR-308

WR-306 WR-349
WR-309

WR-345

WR-341
WR-344

WR-346

WR-283
WR-291

WR-350
WR-463

WR-462

WR-464

WR-352 WR-353

WR-401

WR-351

FR
EE

M
O

N
T 

B
R

G

ST
EE

L 
B

R
G

B
R

O
A

D
W

AY
 B

R
G

R
M

-1
1 R

M
-1

2

RM11E-ST006-Q4

RM11E-ST005-Q4

RM11E-ST004-Q4
RM11E-ST003-Q4

RM11E-ST002-Q4

RM11E-ST001-Q4

NAITO PKWY

INTERSTATE AVE

GRAND AVE

RUSSELL
 S

T

RIVER ST

W
EID

LE
R S

T

7TH AVE

3RD AVE

FLINT AVE

1ST AVE

MULT
NOMAH S

T

WILLIAMS AVE

2ND AVE

HOLLA
DAY S

T

LORING ST

GRAHAM S
T

MISSISSIPPI AVE

VANCOUVER AVE

WHEELER AVE

4TH AVE

KNOTT
 S

T

W
ASCO S

T

LARRABEE AVE

DAV
IS

 S
T

5TH AVE

MARTIN LUTHER KING JR BLVD

11TH AVE

STATION WAY EVERETT
 S

T

HANCOCK S
T

HALS
EY S

T

14TH AVE

FRONT AVE

LLOYD BLVD

STA
NTO

N S
T

17TH AVE

9TH AVE

FL
ANDERS S

T

15TH AVE

10TH AVE

CLA
CKAMAS S

T

TILLA
MOOK S

T

PA
GE S

T

D
IX

O
N

 S
T

BROADWAY  COUCH S
T

LOVEJO
Y ST

QUIM
BY S

T

12TH AVE

OVERTO
N S

T

TH
OMPSON S

T

W
IN

NIN
G W

AY

13TH AVE

NORTH
RUP S

T

SAN R
AFA

EL S
T

SCHUYLE
R S

T

MARSHALL
 S

T

SAV
IE

R S
T

KERBY AVE

BENTON AVE

IRONSIDE TER

VICTORIA AVE

HOYT 
ST

ALBINA AVE

ROSS AVE

RODNEY AVE

PA
CIF

IC
 S

T

RALE
IG

H S
T

OREGON S
T

IR
VIN

G S
T

BURNSID
E S

T

RIVERSCAPE ST

LE
W

IS
 AV

E

HASSALO
 S

T

R
O

S
E

 Q
U

A
R

T E
R

 TC
  

ANKENY S
T

TH
URM

AN S
T

D
R

E
X

LE
R

 D
R

6TH AVE

CENTER COURT ST

R
A

N
D

O
LP

H
 AV

E

BORTHW
ICK AVE

COMMERCIAL AVE

16TH AVE

LOVEJOY C
T

GL
IS

AN
 S

T

SHERLOCK AVE

MONROE S
T

E
S

S
E

X
 AV

E

W
HEELER P

L

C
LA

R
K

 AV
E

N
E

S
M

ITH
 AV

E

GREELEY AVE

H
A

R
D

IN
G

 AV
E

GANTENBEIN AVE

BRENDLE AVE

FLINT AVE

6TH AVE

TH
OMPSON S

T

R
A

N
D

O
LP

H
 AV

E

IR
VIN

G S
T

KERBY AVE

6TH AVE

ROSS AVE

RIVER ST

3RD AVE

FLINT AVE

H
A

R
D

IN
G

 AV
E

1ST AVE

PA
GE S

T

C
LA

R
K

 AV
E

HANCOCK S
T

A
LB

IN
A AV

E

KERBY AVE

WHEELER AVE

A
LB

IN
A

 A
V

E

2ND AVE

HOYT 
ST

1ST AVE

BORTHWICK AVE
KNOTT

 S
T

2ND AVE

TILLA
MOOK S

T

1ST AVE

ALBINA AVE

HOYT S
T

6TH AVE

LARR A B EE AVE

H
A

N
C

O
C

K
 S

T

ALBINA AVE

9TH AVE

BROADW
AY

  

OREGON S
T

1ST A VE

LE
W

IS
 AV

E

LEGEND
RM11E Sediment Trap Location

Existing RM11E, LWG, or DPSC
Surface Sediment Sample Location

All Other Features
RM11E Project Area
(dashed line indicates 
inferred top of bank)

AOPC 25

River Mile (RM) Tenth

Active Outfall

Inactive Outfall

Willamette River
Portland, Oregon

MAP NOTES:

FIGURE 4-8b
Fourth Quarter 2009 

Sediment Trap PCB Concentrations

River Mile 11 East
Supplemental RI/FS Work Plan
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4. Total PCBs were calculated using the Portland Harbor Remedial Investigation (RI) data rules 
and calculated totals are the sum of all detected concentrations; non-detected concentrations are 
treated as zero.
5. Total PCB Congener concentrations are shown for in-river sediment traps and total PCB
Aroclor concentrations are shown for existing surface sediment sampling locations.
6. Outfall data obtained from the LWG’s GIS shapefile entitled "Outfall_Oct_08.shp". Original
source of information provided by the City of Portland in June of 2005. The location of
outfall symbols were manually adjusted to better line up with stormwater piping. Stormwater
pipeline data were provided to GSI by the City of Portland in Feb of 2009. As data were compiled 
from a variety of sources, no warranty is made as to the accuracy, reliability, or completeness of
 these data. Conveyance system information can be accessed at www.portlandmaps.com.
7. Aerial photos taken in Fall of 2012 by Metro.

Date: September 26, 2013
AOPC = Area of Potential Concern
DPSC = Downtown Portland Sediment Characterization
LWG = Lower Willamette Group
RM = River Mile
1. The locations of all features shown are approximate.
2. The AOPC 25 boundary is consistent with the information presented in the Draft FS report for 
the Portland Harbor (Anchor QEA et al., 2012).
3. Source of existing sediment sample locations is LWG SCRA Database (Integral et al., 2011) 
and RM11E Field and Data Reports (GSI, 2010). 

File Path: P:\Portland\487-DOF\001-RM11E_RI_FS\Project_GIS\Project_mxds\Work_Plan\Final\Figure4-8b_Q4_2009_PCB_Concentrations.mxd
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FIGURE 4-9
Total PCB Concentrations

in Bank Soil and Debris

River Mile 11 East
Supplemental RI/FS Work Plan
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Date: October 2, 2013
AOPC = Area of Potential Concern
FS = Feasibility Study
PCB = Polychlorinated Biphenyl
RM = River Mile
1. The locations of all features shown are approximate.
2. The comprehensive benthic risk areas, and the AOPC 25 
boundary is consistent with the information presented in the 
Draft FS report for the Portland Harbor (Anchor QEA et al., 2012).
3. Source of existing sediment sample locations is LWG SCRA

Database (Integral et al., 2011) and RM11E Field and Data Reports 
(GSI, 2010). 
4. Total PCBs were calculated using the Portland Harbor Remedial 
Investigation (RI) data rules and calculated totals are the sum of 
all detected concentrations; non-detected concentrations are 
treated as zero.
5. The breakdown of total PCB concentrations is consistent
with each of the remedial alternatives (B through F) presented
in the Draft FS report for the Portland Harbor (Anchor QEA et al., 2012).
6.Two multi-point composite samples, collected from the upper 

and lower riverbank in the southwest corner of the Glacier NW 
property are included in this figure and the data are presented in 
Glacier NW’s Riverbank Soil Source Control Screening
Evaluation (ERM, 2013).
7. Air Photo taken Fall 2012 by METRO.

File Path: P:\Portland\487-DOF\001-RM11E_RI_FS\Project_GIS\Project_mxds\Work_Plan\Final\Figure4-9_Bank_Soil_Debris.mxd
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4. Air Photo taken Fall 2012 by METRO.
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Depth of PCB Impact

FS Alternative F
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Supplemental RI/FS Work Plan

0 150 300

Feet

File Path: P:\Portland\487-DOF\001-RM11E_RI_FS\Project_GIS\Project_mxds\Work_Plan\Final\Figure6-1_Depth_PCB_Impact.mxd



OF45

OF43

OF44
OF44A

WR-343
WR-342

WR-306

WR-341

WR-344
WR-282WR-283 WR-291

WR-350

WR-353 WR-352

WR-401

WR-351

R
M

 1
1.

0

R
M

 1
1.

4

R
M

 1
1.

3

R
M

 1
1.

2

R
M

 1
1.

5

R
M

 1
1.

1

R
M

 1
0.

9

RM11E-G082

RM11E-G079

RM11E-G077

RM11E-G076

RM11E-G068

RM11E-G069

RM11E-G070
RM11E-G074

RM11E-G075

RM11E-G073
RM11E-G072

RM11E-G071

RM11E-G085

RM11E-G084

RM11E-G083

RM11E-G086

RM11E-G081

RM11E-G080RM11E-G078

RIVER ST

LORING ST

INTERSTATE AVE

NAITO PKWY

TILLA
MOOK S

T

LARRABEE AVE

LE
W

IS
 AV

E

A
LB

IN
A AV

E

RUSSELL
 S

T

RIVERSCAPE ST

R
A

N
D

O
LP

H
 AV

E

KNOTT S
T

E
S

S
E

X
 AV

E

WHEELE
R P

L

C
LA

R
K

 AV
E

N
E

S
M

IT
H

 AV
E

KERBY AVE

H
A

N
C

O
C

K
 S

T

H
A

R
D

IN
G

 AV
E

TH
O

M
PS

O
N 

ST

BRENDLE AVE

WHEELER AVE

9TH
 A

V
E

RIVER ST

LE
W

IS
 AV

E

A
LB

IN
A AV

E

R
A

N
D

O
LP

H
 AV

E

INTERSTATE AVE

LARRABEE AVE

C
LA

R
K

 AV
E

H
A

R
D

IN
G

 AV
E

LEGEND
Proposed Surface Sediment Sample

Power Grab

Manual Grab

Total PCBs in Surface Sediment
(RAL Footprints)

75 - 200 ug/kg

>200 - 500 ug/kg

>500 - 750 ug/kg

>750 - 1,000 ug/kg

>1,000 ug/kg

Comprehensive Benthic Risk Areas

All Other Features
RM11E Project Area
(dashed line indicates 
inferred top of bank)

AOPC 25

U.S. Army Corps of Engineers
Navigation Channel

River Mile Tenth (RM)

Existing Surface Sediment Sample

Active Outfall

Inactive Outfall

MAP NOTES:
Date: October 2, 2013
AOPC = Area of Potential Concern
FS = Feasibility Study
RM = River Mile
PCB = Polychlorinated Biphenyl
1.The comprehensive benthic risk areas, and the AOPC 25 boundary is consistent with the 
information presented in the Draft FS report for the Portland Harbor (Anchor QEA et al., 2012).
2. The breakdown of total PCB concentrations is consistent with each of the remedial alternatives 
(B through F) presented in the Draft FS report for the Portland Harbor (Anchor QEA et al., 2012).

Willamette River
Portland, Oregon

FIGURE 6-2
Proposed Surface Sediment 

Sampling Locations

River Mile 11 East
Supplemental RI/FS Work Plan
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3. Source of existing sediment sample locations is LWG SCRA Combo database (dated July 7,
2009) and DPSC Field and Data Report (dated January 2009). Other sediment data might
exist that are not included in the LWG SCRA Combo database or the DPSC Field and Data Report.
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MAP NOTES:
Date: September 26, 2013
AOPC = Area of Potential Concern
FS = Feasibility Study
RM = River Mile
* Adapted from Ash Creek 2011
1. The locations of all features shown are approximate.
2. The AOPC 25 boundary is consistent with the 
information presented in the Draft FS report for the 
Portland Harbor (Anchor QEA et al., 2012).
3. Air Photo taken Fall 2012 by METRO.
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Supplemental RI/FS Work Plan
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MAP NOTES:
Date: October 2, 2013
AOPC = Area of Potential Concern
FS = Feasibility Study
PCB = Polychlorinated Biphenyl
RM = River Mile
1. The locations of all features shown are approximate.
2. The comprehensive benthic risk areas, and the AOPC 25 
boundary is consistent with the information presented in the 
Draft FS report for the Portland Harbor (Anchor QEA et al., 2012).

Willamette River
Portland, Oregon

FIGURE 6-4
Proposed Groundwater 

Monitoring Well Locations

River Mile 11 East
Supplemental RI/FS Work Plan
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3. The breakdown of total PCB concentrations is consistent
with each of the remedial alternatives (B through F) presented
in the Draft FS report for the Portland Harbor (Anchor QEA et al., 2012).
4. Air Photo taken Fall 2012 by METRO.

File Path: P:\Portland\487-DOF\001-RM11E_RI_FS\Project_GIS\Project_mxds\Work_Plan\Final\Figure6-4_Proposed_Mon_Wells.mxd
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MAP NOTES:
Date: September 26, 2013
AOPC = Area of Potential Concern
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FIGURE 6-5
Proposed Groundwater

Monitoring Well Locations
and Historic 1943 Air Photo

River Mile 11 East
Supplemental RI/FS Work Plan
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3. The breakdown of total PCB concentrations is consistent
with each of the remedial alternatives (B through F) presented
in the Draft FS report for the Portland Harbor (Anchor QEA et al., 2012).
4. Air Photo taken Fall 2012 by METRO.
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3. The breakdown of total PCB concentrations is consistent
with each of the remedial alternatives (B through F) presented
in the Draft FS report for the Portland Harbor (Anchor QEA et al., 2012).
4. Air Photo taken Fall 2012 by METRO.
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OHWM = Ordinary High Water Mark, refers to
upper edge of the riverbank and defines the
elevation beyond which inundation by the river 
is limited to extreme flow events, which occur 
approximately every 5 years.

MHWM = Mean High Water Mark, refers to the 
elevation defining the shoreline boundary of the 
Portland Harbor Superfund Site and is based 
on DEQ memorandum dated July 9, 2003 to 
EPA regarding the upland/in-water boundary 
for the Superfund Site (DEQ 2003b).

MLWM = Mean Low Water Mark, refers to the 
average approximate average low water height.

Sampling Period = approximate time of the 
year to collect groundwater samples during a
lower river stage height.
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2. The comprehensive benthic risk areas, and the AOPC 25 
boundary is consistent with the information presented in the 
Draft FS report for the Portland Harbor (Anchor QEA et al., 2012).

3. The breakdown of total PCB concentrations is consistent
with each of the remedial alternatives (B through F) presented
in the Draft FS report for the Portland Harbor (Anchor QEA et al., 2012).
4. Two multi-point composite samples, collected from the upper 
and lower riverbank in the southwest corner of the Glacier NW 
property are included in this figure and the data are presented in 
Glacier NW’s Riverbank Soil Source Control Screening
Evaluation (ERM, 2013).
5. Air Photo taken Fall 2012 by METRO.
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5. Air Photo taken Fall 2012 by METRO.
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Section 1.  Project Management 

1.1 Introduction 
This Quality Assurance Project Plan (QAPP) Addendum, prepared by GSI Water Solutions, Inc. 
(GSI), for the River Mile 11 East (RM11E) Project Area, is submitted by Cargill, Inc.; CBS 
Corporation; City of Portland; DIL Trust; Glacier Northwest, Inc.; and PacifiCorp, collectively 
referred to as the RM11E Group. This QAPP Addendum is a component of the Supplemental 
Remedial Investigation and Feasibility Study (RI/FS) Work Plan (Work Plan) that provides a 
detailed description of the work being conducted pursuant to the Statement of Work (SOW) 
contained within the Administrative Settlement Agreement and Order on Consent (Settlement 
Agreement) (U.S. Environmental Protection Agency [EPA] Region 10, CERCLA Docket No. 10-
2013-0087). These investigations are supplementary to the RI/FS for the Portland Harbor 
Superfund Site (Portland Harbor) and are targeted to facilitate evaluation of recontamination 
potential, and the selection and design of a final remedy at the RM11E Project Area.  

The RM11E Project Area is shown in Figure 1-1 and lies between approximately RM 10.9 and 
RM 11.6 along the eastern bank of the Willamette River and includes Area of Potential Concern 
(AOPC) 25 (from the Draft FS for the Portland Harbor) and the riverbank area to the top of the 
bank. The shoreline area includes numerous dock structures and public and private stormwater 
outfalls. 

This QAPP Addendum describes the quality assurance/quality control (QA/QC) procedures 
that will be used to determine concentrations of selected chemicals in environmental media that 
will be collected as part of this Supplemental RI/FS. The technical approach to these 
investigations is described in the Work Plan and associated sampling and analysis plans (SAP).  

This QAPP Addendum supplements the Round 2 Portland Harbor RI/FS QAPP (Round 2 
QAPP; Integral and Windward, 2004). The Round 2 QAPP describes procedures and 
requirements for the generation of data of documented and acceptable quality that was used for 
the Portland Harbor RI, including the ecological and human health risk assessments (Integral et 
al., 2011). Supplemental information to Section A (Project Management) and Section B (Data 
Generation and Acquisition) of the Round 2 QAPP is provided in this QAPP Addendum. 
Project management, special training, and certification requirements are described in Section A8 
of the Round 2 QAPP, and specifications for documents and records are described in Section A9 
of the Round 2 QAPP; these items are not addressed further in this QAPP Addendum. This 
QAPP Addendum supplements the sampling and analytical information referred to in Section B 
of the Round 2 QAPP.  

Procedures for project assessment and oversight (Section C of the Round 2 QAPP) will be 
completed as described in the Round 2 QAPP. Procedures for data validation (Section D of the 
Round 2 QAPP) will be completed as described in this QAPP Addendum. No supplemental 
information is required for Section C of the Round 2 QAPP. 
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1.2 Project Organization 
This section presents the organizational structure for activities associated with the 
Supplemental RI/FS Investigation, including project management and oversight, field work, 
sample analysis, and data management. Project responsibilities for key staff are summarized 
below. Additional information regarding the staffing assignments for field tasks is provided in 
Section 2 of the Upland Groundwater and Bank Soil SAP (Appendix B of the Work Plan) and in 
the Surface Sediment SAP Addendum (Appendix C of the Work Plan.) 

1.2.1 EPA Organization and Responsibilities  
EPA will provide the regulatory oversight for all work conducted under the SOW in the 
Settlement Agreement. As the lead agency for all activities related to site assessment for the 
Portland Harbor RI/FS, EPA will oversee implementation of the activities associated with the 
RM11E Settlement Agreement and SOW and coordinate feedback on deliverables from other 
agencies and the tribes that are overseeing the work to be performed by the RM11E Group. The 
Oregon Department of Environmental Quality (DEQ), tribes, and Trustees will submit their 
questions and comments on the work that is being performed to EPA. The EPA will provide the 
comments, if necessary, to the RM11E Group. Consistent with the February 2001 Memorandum 
of Understanding for Portland Harbor, DEQ will provide upland source control documents to 
EPA for review, to ensure consistency and compatibility with the contemplated in-water 
remedial action designs for recontamination analysis. The site Remedial Project Manager (RPM) 
for EPA is Sean Sheldrake, who may be supported at times by other technical staff members 
and consultants.  

1.2.2 RM11E Group Organization and Responsibilities 
The RM11E Group is responsible for conducting the supplemental RI/FS work according to the 
Work Plan, Settlement Agreement, and referenced EPA guidance. Jackie Wetzsteon (PacifiCorp) 
is serving as the Project Coordinator for the RM11E Group and all official correspondence 
should be made through her.  

1.2.3 Common Consultant Team Organization and Responsibilities 
The RM11E Group has retained Dalton, Olmsted & Fuglevand, Inc. (DOF), as the lead common 
consultant for the RM11E project. Paul Fuglevand is the lead consultant for the overall project. 
DOF’s team includes four Portland area firms that combine their sediment remediation 
experience with site-specific understanding and capabilities: 
 

• GSI Water Solutions, Inc. (GSI), Portland, Oregon, is responsible for the environmental 
studies and the Recontamination Assessment.  

• Geotechnical Resources, Inc. (GRI), Beaverton, Oregon, is responsible for geotechnical 
engineering studies. 

• KPFF - Consulting Engineers (KPFF), Portland, Oregon, is responsible for the structural 
evaluation of the existing docks. 

• David Evans and Associates, Inc. (DEA), Vancouver, Washington, is responsible for 
engineering-related mapping services and has a significant inventory of upland and 
riverbed mapping files of the area. 
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Under contract to DOF, GSI is responsible for implementing the supplemental RI/FS 
environmental sampling, analysis, and reporting activities at the direction and oversight of the 
RM11E Group. GSI’s project management staff and responsibilities are summarized below and 
further identified in Section 2 of the Upland Groundwater and Bank Soil SAP (Appendix B of 
the Work Plan) and Surface Sediment SAP Addendum (Appendix C of the Work Plan). 

Senior Project Manager 
Dave Livesay (GSI) is the senior Project Manager (PM). In this role, he will oversee all phases of 
the environmental work and will be the point of contact for the DOF team to the RM11E Group. 
Dave will work closely with the project coordinators and other project staff members to ensure 
that the project objectives are achieved. Principal deviations from the SAPs or this QAPP 
Addendum will not be made without prior approval from the PM.   

Technical Project Lead 
Erin Carroll (GSI) is the Technical Project Lead (TPL). In this role, she will coordinate the 
implementation of all phases of the work and will work closely with the PM and other project 
staff members to ensure the project objectives are achieved. Erin also will work closely with the 
primary contract laboratory, sampling and analysis coordinator(s), and the database managers 
to ensure that data are collected, analyzed, and handled in accordance with the procedures 
listed in this QAPP Addendum. 

Field Support 
The following staff assignments are further discussed by field task in the project-specific SAPs 
(Appendices B and C of the Work Plan.) 

• Field Director (FD) 

• Sampling and Analysis Coordinator (SAC) 

• Field QA Manager 

• Chemistry QA Manager 

• Health and Safety Officer 

GSI will use qualified subcontractors to accomplish the various sampling objectives in a manner 
that best uses their expertise. The individual roles of the subcontractors will vary depending on 
field conditions encountered. Subcontractors anticipated to be used to support this work are 
listed below by work type: 

• Drilling Subcontractor (to be determined [TBD]) – Drill, construct, and develop 
monitoring wells; complete utility locates; and manage investigation-derived waste. The 
drilling subcontractor also will perform well abandonment activities, if necessary.  

• Professional Surveyor (TBD) – Determine the location and elevation of existing and 
proposed upland groundwater monitoring well and bank soil sampling sites.  
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• Marine Subcontractor (Research Support Systems, Inc. [RSS]) – Eric Parker of RSS will 
be retained as the primary vessel operator for the power-grab surface sediment 
sampling activities and will provide professional diving services for the manual 
collection of surface samples at limited-access locations (i.e., under the docks). 

• Archeologist (Willamette Cultural Resources Associates, LTD [Willamette CRA]) – 
David Ellis of Willamette CRA and his team will provide cultural resource monitoring 
services, as necessary, during surface sediment collection and monitoring well drilling 
borehole soil logging. 

Data Validation and Management Support 
GSI also may use qualified subcontractors to accomplish the data validation and management 
objectives. The individual roles of the subcontractors will vary depending on the amount of 
work that GSI’s staff performs internally. Subcontractors anticipated to be used to support this 
work are listed below by work type: 

• Data Validation (QA/QC Solutions, LLC [QA/QC Solutions]) – James McAteer of 
QA/QC Solutions will be retained to conduct a third-party QA review of the analytical 
data. James will add qualifiers to the electronic data deliverables submitted by the 
primary contract laboratory and provide the validated laboratory results to GSI for 
incorporation into the project database. 

• Data Management (TBD) – The Data Manager (DM; TBD) will maintain the project 
database, and will coordinate directly with the TPL and other staff and primary contract 
laboratory, as needed. Validated laboratory results will be provided as electronic 
deliverables to the DM by the Chemistry QA Manager. The DM will coordinate with the 
Chemistry QA Manager to determine the appropriate database structure, verify the 
satisfactory electronic transfer of validated data, maintain the integrity of the database, 
and oversee all data queries and reporting. Data management procedures that will be 
implemented during the Supplemental RI/FS Investigation are discussed further in 
Section 7 of the Work Plan.  

Laboratory Services 
ALS Environmental (ALS) of Kelso, Washington, is the primary contract laboratory and will (1) 
perform chemical analyses of sediment samples collected and (2) subcontract chemical analyses 
to other analytical laboratories as needed. Greg Salata will serve as the Laboratory Project 
Manager, and will be the primary point of contact at the analytical laboratory and oversee 
laboratory performance in accordance with this QAPP Addendum. He has served as ALS’s 
(formerly Columbia Analytical Services) project manager for a number of sediment 
characterizations conducted by GSI, including the 2009 RM11E Focused Sediment 
Characterization, and is familiar with the analytical objectives of this project. ALS is accredited 
by the EPA’s National Environmental Laboratory Accreditation Program (NELAP; see 
Attachment 1), provides full-service chemical laboratories and has expertise in the analysis of 
various complex matrices for inorganic and organic parameters, including the majority of the 
sediment samples collected at the Portland Harbor Superfund Site. 
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1.3 Quality Objectives and Criteria for Measurement Data 
Data quality objectives (DQO) were developed for the Supplemental RI/FS Investigation and 
are described and identified in Section 6 of the Work Plan. DQOs that were developed for the 
Portland Harbor RI/FS are described in Section A7 and Appendices A and B of the Round 2 
QAPP (Integral and Windward, 2004). The overall objective for both the Portland Harbor 
Round 2 work and the RM11E supplemental work is to develop and implement procedures that 
will ensure the collection of representative data of known and acceptable quality. With the 
exceptions noted in this QAPP Addendum, the laboratory QA/QC procedures are consistent 
with those identified in the Round 2 QAPP. 

1.4 Project Schedule 
In general, it is anticipated that field work will be conducted through the fall of 2013 and that 
the draft Field Sampling and Data Report, Implementability Study Report, and 
Recontamination Assessment Report will be provided by early 2014. The actual field schedule is 
contingent upon receiving final approval of the Work Plan and may vary based on 
subcontractor availability, adverse weather, river levels, access to sampling locations, 
equipment conditions, and unforeseen factors.   

Laboratory analyses will be completed in phases following each of the sampling activities (e.g., 
sediment sampling, bank soil sampling, and groundwater sampling). Following these sampling 
activities, standard laboratory turnaround times are anticipated, with electronic data reports 
provided to the Chemistry QA Manager for review approximately 30 days after the completion 
of field work.  

A draft Field Sampling and Data Report will be prepared following the Supplemental RI/FS 
Investigation sampling activities and is scheduled for submittal to EPA in early 2014. Interim 
preliminary results may be provided to EPA in monthly progress reports as further described in 
Section 1 of the Work Plan.  
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Section 2.  Data Generation and Acquisition  

This QAPP Addendum, in conjunction with the project-specific SAPs and Work Plan, will guide 
all sampling, analysis, data assessment, data management, and other monitoring-related 
activities conducted for this project and ensure that QC and consistency are maintained. The 
supplemental field activities will include the collection of surface sediment, groundwater, and 
soil samples. The sampling design, rationale, and details regarding the activities are provided in 
the Upland Groundwater and Bank Soil SAP (Appendix B of the Work Plan) and Surface 
Sediment SAP Addendum (Appendix C of the Work Plan). 

2.1 Sampling Process Design and Methodology 
This section describes the sampling approach intended to meet the objectives of the 
Supplemental RI/FS Investigation. Nineteen stations are identified for collection of surface 
sediment samples (approximately zero to 30 centimeters depth) to refine the extent of 
polychlorinated biphenyls (PCB) in a potential sediment management area (SMA) between RM 
10.9 and RM 11.0 and inform the remedy design in the main dock areas between RM 11.2 and 
RM 11.5. All surface sediment samples will be analyzed for the partial analyte suite, consisting 
of PCB Aroclors, total solids, and total organic carbon. Samples from several reoccupied stations 
also will be analyzed for organochlorine pesticides, as further discussed in Section 3.1 of this 
QAPP Addendum. Most samples will be collected using power-grab sampling methodologies.  
Samples from underneath and behind the docks will be collected manually by professional 
divers as specified in the Surface Sediment SAP Addendum (Appendix C of the Work Plan). 

To evaluate groundwater as a potential source of recontamination, a network of new and 
existing monitoring wells will be sampled, and samples will be submitted to the primary 
contract laboratory and analyzed for the RM11E contaminants of concern (COC) discussed in 
Section 5 of the Work Plan and the Upland Groundwater and Bank Soil SAP (Appendix B of the 
Work Plan). In addition to the groundwater samples, soil from the monitoring well borings will 
be photographed, logged, and composited into depth-discrete samples. Three subsurface soil 
samples representing the (1) unsaturated portion of the artificial fill, (2) saturated portion of the 
artificial fill, and (3) upper 5 feet of native alluvium will be collected and submitted for analysis 
of the RM11E COCs and conventional analytes. Additional composite samples from 5-foot 
intervals will be archived at the contract laboratory for potential future analysis. The 
groundwater and soil sampling approach is discussed further in the Upland Groundwater and 
Bank Soil SAP (Appendix B of the Work Plan). 

To evaluate the quality of potentially erodible bank soils along the top of the riverbank, multi-
point composite samples will be collected from seven locations and analyzed for the RM11E 
COCs discussed in Section 5 of the Work Plan and the Upland Groundwater and Bank Soil SAP 
(Appendix B of the Work Plan). Two multi-point composite samples of surface soils also will be 
collected in the upper portion of the cove (located between RM 11.2 and RM 11.3) and analyzed 
for the RM11E COCs. This data set will bolster the existing surface soil data set generated 
during the RM11E Focused Sediment Characterization (GSI, 2010) and the Riverbank Soil 
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Source Control Screening Evaluation (ERM, 2013) and allow for further evaluation of potential 
recontamination by bank erosion or overland transport.   

2.2 Field QC Samples 
Field QC samples are used to assess within-station variability (e.g., replicates), evaluate the 
effectiveness of sample homogenization and within-sample variability (e.g., splits), evaluate 
potential sources of sample cross-contamination (e.g., rinsate and trip blanks), or confirm 
proper shipping/storage conditions (e.g., temperature blanks).  

The types of QC samples that will be collected during the sampling event are described below.   

Split Samples (Field Duplicate Samples) 
Field split samples, also called “field duplicate samples,” are multiple samples taken from a 
single sample composite after it is fully homogenized. The resulting data provide information 
on the variability associated with sample preparation/handling and laboratory analysis 
operations. Their origin is not revealed to the primary contract laboratory. Field split samples 
will be collected at a frequency of 5 percent or a minimum of one sample per media (whichever 
is greater). Split samples will be submitted to the contract laboratory for analysis of the same 
analytical suite as their corresponding “parent” sample.  

Rinsate Blanks 
The introduction of chemical contaminants during sampling and analytical activities will be 
assessed by the analysis of rinsate blanks. Rinsate blanks, consisting of sampling equipment 
rinsates, will be generated at one of the shallow bank soil sampling stations, one of the 
subsurface soil sampling intervals, and one of the sediment sampling stations and submitted for 
analysis to the primary contract laboratory.  

Trip Blanks 
Trip blanks will be used during the groundwater sampling activities to monitor for cross-
contamination of volatile constituents (i.e., volatile organic compounds [VOC] and gasoline-
range hydrocarbons) during groundwater sampling activities. One trip blank for each cooler 
containing aqueous VOC samples will be prepared and submitted to the primary contract 
laboratory. Trip blanks will not be collected for soil or sediment samples because volatile 
compounds are not a target analyte for the Supplemental RI/FS Investigation. 

Temperature Blanks 
Temperature blanks are used to measure and ensure the temperature of the cooler upon receipt 
of samples at the primary contract laboratory. One temperature blank will be prepared and 
submitted with each cooler shipped to the laboratory. The temperature blank will consist of a 
sample jar containing deionized water that will be packed into the cooler in the same manner as 
the rest of the samples and labeled "temp blank."  

2.3 Sample Handling, Custody, and Transport 
Detailed descriptions of the procedures for sample identification, handling, documentation, 
custody, and ultimate disposal are documented in the RM11E SAPs (GSI, 2009, and Appendices 
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B and C of the Work Plan). These procedures are generally consistent with those used by the 
Lower Willamette Group during implementation of RI sampling activities and will be followed 
to ensure that samples collected during the Supplemental RI/FS Investigation are traceable. As 
stated in the project-specific SAPs, the FD and SAC will be responsible for sample tracking in 
the field and will relinquish the sealed and packaged samples to the designated analytical 
laboratory courier service or commercial transport company (e.g., FedEx). 

The Laboratory Project Manager will be responsible for upholding intra-laboratory and sub-
laboratory sample transfer and tracking records through all stages of the laboratory processing. 
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Section 3.  Laboratory Analysis and QA/QC 

This section summarizes the physical and chemical analyses to be performed on samples 
collected during the Supplemental RI/FS Investigation, and the laboratory QC protocols that 
will be followed to ensure that data quality and representation are in accordance with method 
requirements. These procedures conform to the ALS Quality Assurance Manual (QAM) 
provided in Attachment 2 and include EPA, American Standard Test Method (ASTM), and 
other regulatory-accepted methods and protocols.  

3.1 Physical and Chemical Analysis 
Details regarding the total number of samples and the specific analysis that will be conducted 
on each proposed groundwater, bank soil, and surface sediment sampling location are 
summarized in Table 3-1 and further described in project-specific SAPs (Appendices B and C of 
the Work Plan). The analytical methodologies for the project are detailed in Table 3-2. A 
comprehensive list of analytes and the associated method detection limits (MDL) and method 
reporting limits (MRL) are shown in Table 3-3 for solids (soil and sediment) and Table 3-4 for 
liquids (groundwater and rinsate blanks), respectively.  Note that analyte concentrations for this 
investigation will be reported to the MDL, as further described in Section 4.2. 

With two exceptions, the methodologies are generally consistent with those presented in the 
Round 2 QAPP and those implemented during the RM11E Focused Sediment Characterization 
(GSI, 2009). The laboratory SOPs for the two alternate analytical methods (EPA 8270DLL and 
1699M) are provided in Attachment 3. The semivolatile organic compounds (SVOC), 
polychlorinated aromatic hydrocarbons (PAH), phthalates, and chlorinated phenols all will be 
reported by EPA 8270D LL. The alternate method being proposed meets the targeted MDL and 
MRL. Conventional 8081A pesticide analysis performed by gas chromatography/electron 
capture detection (GC/ECD) is subject to analytical interferences by the presence of non-
halogenated compounds (e.g., PCBs). To avoid this problem, organochlorine pesticides will be 
analyzed by the high performance gas chromatography/tandem mass spectrometry 
(GC/MS/MS) using an ALS standard operating procedure that is a modification of EPA 
Method 1699 (Attachment 3).  

3.2 Laboratory QA/QC Procedures 
Laboratory QA/QC will be maintained through the use of standard EPA methods and other 
accepted methods and standard analytical procedures for the target analytes. The method-
specific and other analytical and laboratory QC procedures and protocols followed are detailed 
in the laboratories’ QAM and the RM11E Focused Sediment Characterization SAP, and are 
summarized in Tables 3-2 through 3-6. These procedures incorporated the collection and 
analysis of the following laboratory QA/QC components: 

• Internal QC samples   

• MRL checks 
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• Method blanks 

• Matrix spike (MS) and matrix spike duplicate (MSD) samples 

• Laboratory blank spikes 

• Surrogate spikes 

• Calibration check samples 

• Laboratory replicates 

Analytical QC measurements will be performed exclusively on sample matrices from the 
Supplemental RI/FS Investigation and samples from other projects will not be mixed with the 
RM11E sample analyses. 
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Section 4.  Data Validation and Usability 

Data generated in the field and at the laboratories will be verified and validated according to 
criteria and procedures described in Section D of the Round 2 QAPP and summarized in this 
section. Data quality and usability will be evaluated, and a discussion will be included in a data 
validation memorandum that will be included as an attachment to the Field Sampling and Data 
Report. 

4.1 Data Verification and Validation Methods 
Validation and reporting of data quality will follow method-specific and laboratory-established 
QC requirements, as applicable, and guidelines in these documents: 

• Guidance on Environmental Data Verification and Validation (EPA, 2002)  

• USEPA Contract Laboratory Program, national functional guidelines for superfund organic 
methods data review (EPA, 2008) 

• USEPA Contract Laboratory Program national functional guidelines for inorganic data 
superfund data review (EPA, 2010)  

The Chemistry QA Manager will coordinate with the primary contract laboratory during 
sample analysis and delivery of analytical results. The Chemistry QA Manager will perform an 
abbreviated data validation review of the reported results to document the performance of the 
laboratory analyses and to determine the usability of the data toward meeting project 
objectives. The data validation review generally will address the following components: 

• Case narratives discussing analytical problems (if any) and procedures 

• COC documentation to verify completeness of the data set 

• Laboratory summary result forms to verify that analytical holding times were met 

• Results for applicable method blanks and equipment rinsate blanks to determine 
whether an analyte reported as detected in any sample was the result of possible 
contamination introduced at the laboratory or during field sampling 

• Results for applicable surrogate compound, laboratory control sample (LCS) (i.e., blank 
spike), duplicate LCS, MS, and MSD recoveries to assess analytical accuracy 

• Results for applicable laboratory duplicate sample, duplicate LCS, and MSD analyses to 
assess analytical precision 

• Review of laboratory summaries of analytical results 

• Results for the field split sample(s) to provide additional information 

A comprehensive review of all of instrument printouts (e.g., chromatograms, mass spectra, and 
quantification reports) will not be performed. If significant, systemic QC problems are 
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discovered, the Chemistry QA Manager will consult with the SAC and PM to determine if full 
data validation is warranted for additional samples. To accommodate the potential for 
additional data validation, the laboratory will provide a full electronic data package for all 
samples.  

4.2 Data Quality and Usability 
The overall quality objective for this Supplemental RI/FS Investigation is to develop and 
implement procedures that will ensure the collection of representative data of known and 
acceptable quality. The laboratory QA/QC procedures listed in Section 3.2 document the 
precision and accuracy of the measurements and provide a basis from which to assess the 
representativeness, completeness, comparability, and overall quality of the environmental data.  

Performance-based control limits established by the laboratory and control limits provided in 
the method protocols will be used to evaluate data quality and determine the need for data 
qualification. Laboratory control limits for surrogate compounds, LCSs and LCS duplicates, and 
MS/MSDs are provided in Tables 3-5 and 3-6 and will be used for data validation.  

No guidelines are available for validation of data for conventional analyses and physical 
testing. These data will be validated using procedures described in the functional guidelines for 
inorganic data review (EPA 2002, 2010), as applicable.  

Results for field splits and replicates will be evaluated against a control limit of 50 relative 
percent difference (RPD). Data will not be qualified as estimated if this control limit is exceeded, 
but RPD results will be tabulated, and any exceedances will be discussed in the applicable site 
characterization summary report for each sampling event. Equipment rinse blanks will be 
evaluated and data qualifiers will be applied in the same manner as method blanks, as 
described in the applicable EPA guidance documents for data review (EPA 2002, 2008, 2010).  

Analytical data that do not meet established control limits for applicable quality control 
measurements will be qualified as estimated (J) by the laboratory or during the data validation. 
Results that are reported as detected at a concentration above the MDL, but below the MRL, 
also will be qualified as estimated (J). Data qualified as estimated (J) are considered usable and 
represent data of good quality and reasonable confidence and have an acceptable degree of 
uncertainty (i.e., may be less precise or less accurate than unqualified data). Analytical data that 
are reported as undetected (U) by the laboratory, or that are restated as undetected (U) during 
data validation, are acceptable and are usable. Data will be rejected if control limits for 
acceptance of data are not met, as described in EPA (2002, 2008, 2010). Any data that were 
rejected (R) during data validation will not be used for any purpose. 

Completeness will be calculated as the ratio of usable data (i.e., unqualified data and U-, J-, or 
N-qualified data) to generated data, expressed as a percentage. Completeness will be calculated 
for each suite of analytes for each sample type and sampling event. A completeness criterion of 
100 percent is targeted for this project, both in terms of the number of planned samples versus 
the number of samples actually collected and in terms of the number of rejected versus non-
rejected analytical results. Given the unpredictable nature of issues that may arise during 
fieldwork, samples may not be collected successfully from all locations. Any significant 
deviations from the proposed sampling locations will be discussed with the EPA RPM as 
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specified in Section 3.2 of the Surface Sediment SAP Addendum (Appendix C of the Work Plan) 
and documented in the Field Sampling and Data Report. If analytical results are rejected (R) 
during data validation, a completeness criterion of 95 percent may be acceptable.   

The findings of the data validation review will be presented in a Data Validation Review 
Memorandum that will be appended to the Field Sampling and Data Report, discussed in 
Section 9 of the Work Plan. Final, qualified (as necessary) laboratory results will be transmitted 
in electronic format to the DM for data management, further evaluation, and reporting.  
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RM11E-MW001 Groundwater Quality 2 2 2 2 2 2 2 2 2 -- -- -- 2 2 2
RM11E-MW002s Groundwater Quality 2 2 2 2 2 2 2 2 2 -- -- -- 2 2 2
RM11E-MW003d Groundwater Quality 2 2 2 2 2 2 2 2 2 -- -- -- 2 2 2
RM11E-MW004 Groundwater Quality 2 2 2 2 2 2 2 2 2 -- -- -- 2 2 2
MULT 1007 Groundwater Quality 2 2 2 2 2 2 2 2 2 -- -- -- 2 2 2
MULT 89881 Groundwater Quality 2 2 2 2 2 2 2 2 2 -- -- -- 2 2 2
Field Split -- 1 1 1 1 1 1 1 1 1 -- -- -- -- -- --

13 13 13 13 13 13 13 13 13 0 -- -- 12 12 12

RM11E-MW001 Depth-Discrete Composite 3 3 3 3 3 3 3 0 3 3 3 30 -- -- --
RM11E-MW002s Depth-Discrete Composite 0 0 0 0 0 0 0 0 0 0 0 0 -- -- --
RM11E-MW003d Depth-Discrete Composite 3 3 3 3 3 3 3 0 3 3 3 30 -- -- --
RM11E-MW004 Depth-Discrete Composite 3 3 3 3 3 3 3 0 3 3 3 30 -- -- --
Field Split -- 1 1 1 1 1 1 1 0 1 1 0 -- -- -- --
Rinsate Blank (water) -- 1 1 1 1 1 1 1 0 1 -- -- -- -- -- --

10 10 10 10 10 10 10 0 10 10 9 90 -- -- --

RM11E-SL028 Surficial Composite 1 1 1 1 1 1 1 0 1 1 0 1 -- -- --
RM11E-SL029 Surficial Composite 1 1 1 1 1 1 1 0 1 1 0 1 -- -- --
RM11E-SL030 Surficial Composite 1 1 1 1 1 1 1 0 1 1 0 1 -- -- --
RM11E-SL031 Surficial Composite 0* 0* 1 1 0* 1 1 0 1 1 0 1 -- -- --
RM11E-SL032 Surficial Composite 1 1 1 1 1 1 1 0 1 1 0 1 -- -- --
RM11E-SL033 Surficial Composite 1 1 1 1 1 1 1 0 1 1 0 1 -- -- --
RM11E-SL034 Surficial Composite 1 1 1 1 1 1 1 0 1 1 0 1 -- -- --
RM11E-SL035 Surficial Composite 1 1 1 1 1 1 1 0 1 1 0 1 -- -- --
RM11E-SL036 Surficial Composite 1 1 1 1 1 1 1 0 1 1 0 1 -- -- --
Field Split -- 1 1 1 1 1 1 1 0 1 1 0 -- -- -- --
Rinsate Blank (water) -- 1 1 1 1 1 1 1 0 1 -- -- -- -- -- --

9 9 10 10 9 10 10 0 10 10 0 9 -- -- --

RM11E-G068 Power Grab 1 0 0 0 0 0 0 0 1 1 1 1 -- -- --
RM11E-G069 Power Grab 1 0 0 0 0 0 0 0 1 1 1 1 -- -- --
RM11E-G070 Power Grab 1 0 0 0 0 0 0 0 1 1 1 1 -- -- --
RM11E-G071 Power Grab 1 0 0 0 0 0 0 0 1 1 1 1 -- -- --
RM11E-G072 Power Grab 1 0 0 0 0 0 0 0 1 1 1 1 -- -- --
RM11E-G073 Power Grab 1 0 0 0 0 0 0 0 1 1 1 1 -- -- --
RM11E-G074 Power Grab 1 0 0 0 0 0 0 0 1 1 1 1 -- -- --
RM11E-G075 Power Grab 1 0 0 0 0 0 0 0 1 1 1 1 -- -- --
RM11E-G076 Power Grab 1 0 0 1 0 0 0 0 1 1 1 1 -- -- --

Surface Bank Soil Samples

Total Number of Groundwater Samples (two events)

Total Number of Subsurface Soil Samples

Surface Sediment Samples

Subsurface Soil Samples (from Monitoring Well Borings)

Sampling Station ID Sample Type

Number of Samples
RM11E COC Analyte Groups Other Analytes

Total Number of Surface Bank Soil Samples

Groundwater Monitoring Well
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Sampling and Analytical Approach Summary
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Sampling Station ID Sample Type

Number of Samples
RM11E COC Analyte Groups Other Analytes

RM11E-G077 Power Grab 1 0 0 1 0 0 0 0 1 1 1 1 -- -- --
RM11E-G078 Manual Grab 1 0 0 0 0 0 0 0 1 1 1 1 -- -- --
RM11E-G079 Power Grab 1 0 0 1 0 0 0 0 1 1 1 1 -- -- --
RM11E-G080 Manual Grab 1 0 0 0 0 0 0 0 1 1 1 1 -- -- --
RM11E-G081 Manual Grab 1 0 0 0 0 0 0 0 1 1 1 1 -- -- --
RM11E-G082 Power Grab 1 0 0 1 0 0 0 0 1 1 1 1 -- -- --
RM11E-G083 Manual Grab 1 0 0 0 0 0 0 0 1 1 1 1 -- -- --
RM11E-G084 Manual Grab 1 0 0 1 0 0 0 0 1 1 1 1 -- -- --
RM11E-G085 Manual Grab 1 0 0 0 0 0 0 0 1 1 1 1 -- -- --
RM11E-G086 Manual Grab 1 0 0 0 0 0 0 0 1 1 1 1 -- -- --
Field Split -- 1 0 0 0 0 0 0 0 1 1 1 -- -- -- --
Rinsate Blank (water) -- 1 0 0 0 0 0 0 0 1 -- -- -- -- -- --

20 0 0 5 0 0 0 0 20 20 20 19 -- -- --
16 15 15 15 15 15 15 13 16 0 0 0 12 12 12
39 19 20 25 19 20 20 0 40 40 29 118 0 0 0
55 34 35 40 34 35 35 13 56 40 29 118 12 12 12

Notes:

11  Archived samples will be retained by the primary contract laboratory until approval of disposal is granted by the Project Manager. The actual number of archived borehold core soil samples may vary based on field observations and sampling approach.

-- = Not applicable; TBD = to be determined based on screening of Q3 results; TOC = total organic carbon; PAH = polycyclic aromatic hydrocarbon; VOC = volatile organic compound; SVOC = semi-volatile organic compound

12  Conventionals include pH, Specific conductance, Oxidation-reduction potential, Turbidity, Hardness, Ferrous iron, Dissolved organic carbon, Calcium, Chloride, Bicarbonate, and Sulfate. 

14  High-frequency groundwater levels will be obtained at RM11E-MW002s and RM11E-MW003d using automated pressure transducers. Manual readings collected using an electronic water-level probe will be obtained at all new and existing monitoring wells. 

13  Field parameters will consist of pH, Temperature, Dissolved oxygen, Specific conductance, Oxidation-reduction potential, and Turbidity. 

1  Latitude and longitude coordinates exist in the following coordinate system: WGS 1984 international feet.

10  Total solids will be analyzed for on bank soil samples only (not groundwater).

2  Includes: Aroclor 1016, Aroclor 1221, Aroclor 1232, Aroclor 1242, Aroclor 1248, Aroclor 1254, Aroclor 1260, Aroclor 1262, and Aroclor 1268. Total PCBs is the sum of the Aroclor concentrations.

3  Includes: (1) total low molecular weight PAHs (LPAHs), (2) total high molecular weight PAHs (HPAHs), (3) total PAHs (sum of total LPAH and total HPAH concentrations), and (4) total carcinogenic PAHs (cPAHs). Total LPAHs are calculated using the concentrations for 2-
Methylnaphthalene, Acenaphthene, Acenaphthylene, Anthracene, Fluorene, Naphthalene, and Phenanthrene. Total HPAHs are calculated using the concentrations for Benzo(a)anthracene, Benzo(a)pyrene, Benzo(g,h,i)perylene, Benzo(b)fluoranthene, Benzo(k)fluoranthene, Chrysene, 
Dibenzo(a,h)anthracene, Fluoranthene, Indeno(1,2,3,-cd)pyrene, and Pyrene. Total cPAHs are calculated using the concentrations of Benzo(a)anthracene, Benzo(a)pyrene, Benzo(g,h,i)perylene, Benzo(b)fluoranthene, Benzo(k)fluoranthene, Chrysene, Dibenzo(a,h)anthracene, 
Fluoranthene, and Indeno(1,2,3-cd)pyrene multiplied by the relative potency factor describing the carcinogenic potential relative to Benzo(a)pyrene equivalents (BaP-EQ).
4  Includes: (1) NWTPH-Dx (C-10 to C-12 aliphatic/aromatic) and (2) NWTPH-Gx (C4-C6 aliphatic, C6-C8 aliphatic, and C8-C10 aliphatic). NWTPH-Dx will be analyzed in soil and groundwater samples. NWTPH-Gx will be analyzed in groundwater samples only.      

Total Number of Solids Samples
Total Number of Samples

9  Includes: Benzene, Carbon disulfide, Chlorobenzene, Chloroethane, Chloroform, 1,2-Dichlorobenzene, 1,4-Dichlorobenzene, 1,1-Dichloroethene, cis-1,2-Dichloroethene, Ethylbenzene, Isopropylbenzene, 1,2,4-Trimethylbenzene, 1,3,5-Trimethylbenzene, Toluene, Trichloroethene, o-
Xylene, m-Xylene, p-Xylene, and total Xylene. 

5  Includes: (1) Dieldrin, (2) Total DDx (sum of 2,4'-DDD, 2,4'-DDE, 2,4'-DDT, 4,4'-DDD, 4,4'-DDE, and 4,4'-DDT), (3) Gamma-Hexachlorocyclohexane (Lindane), (4) Total Chlordanes, and (5) Heptachlor Epoxide. Total Chlordanes are calculated as the sum of the following compounds: 
cis-chlordane, trans-chlordane, oxychlordane, cis-nonachlor, and trans-nonachlor.
6  For soil and groundwater samples, metals will include: Antimony, Arsenic, Cadmium, Chromium, Copper, Lead, Mercury, Nickel, and Zinc. Groundwater samples will also be analyzed for the following metals: Barium, Beryllium, Cobalt, Iron, Magnesium, Manganese, Potassium, 
Sodium, and Vanadium. 
7  Includes: Bis(2-Ethylhexyl) Phthalate
8  Includes: Hexachlorobenzene and Pentachlorophenol

Total Number of Surface Sediment Samples
Total Number of Water Samples

*Total PCBs, LPAHs, HPAHs, and metals were analyzed in riverbank soil samples collected on October 10, 2012 by ERM (2013) at site GUB shown on Figure 6-5b of the Work Plan. Those results will be incoroporated into this investigation. 
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Table 3-2

Protocol Procedure Protocol Procedure Protocol Procedure Protocol Procedure

Total organic carbon Plumb 1981 Acid pretreatment Plumb  1981
Combustion; 
coulometric 

titration
Plumb 1981 Acid pretreatment Plumb  1981

Combustion; 
coulometric 

titration
Total solids PSEP 1986 -- PSEP 1986 Balance -- -- -- --
Grain size (medium gravel, fine gravel, very coarse sand, coarse 
sand, medium sand, fine sand, very fine sand, silt, clay, and total 
fines)

ASTM D422-CB -- ASTM D422-CB Sieve and pipette -- -- -- --

Carbonate and/or bicarbonate (as CaCO3) SM 2320B -- SM 2320B pH/Burette -- -- -- --
Chloride and/or sulfate EPA 300.0 -- EPA 300.0 IC -- -- -- --

Dissolved organic carbon -- -- -- -- SM 5310C -- USGS 1993

UV-Promoted 
Persulfate 

Oxidation and 
Infrared 

Spectrometry

Hardness -- -- -- -- EPA 200.7/SM 
2340B -- EPA 200.7/SM 

2340B ICP-AES

Iron, divalent (ferrous iron) -- -- -- -- SM 3500-Fe B.4.c -- SM 3500-Fe B.4.c UV-VIS

Oxidation-reduction potential -- -- -- -- SM 2580B -- SM 2580B Electrometric
pH -- -- -- -- SM 4500-H+B -- SM 4500-H+B Electrometric
Specific conductance -- -- -- -- SM 2510B -- SM 2510B Cond Meter
Turbidity -- -- -- -- EPA 180.1 -- EPA 180.1 Nephelometry

EPA 3541 Automated Soxhlet 
Extraction EPA 3535 Solid Phase 

Extraction

EPA 3640A Gel permeation 
chromatography EPA 3640A Gel permeation 

chromatography
EPA 3620B a Florisil cleanup EPA 3620B a Florisil cleanup

EPA 3665A Sulfuric acid 
cleanup EPA 3665A Sulfuric acid 

cleanup
EPA 3660B Sulfur cleanup EPA 3660B Sulfur cleanup

Antimony, Arsenic, Barium, Beryllium, Cadmium, Calcium, 
Chromium, Cobalt, Copper, Iron, Lead, Magnesium, Manganese, 
Nickel, Potassium, Sodium, Vanadium, and Zinc 

EPA 3050B Strong acid 
digestion EPA 6020A ICP/MS CLP Digestion Strong acid 

digestion EPA 6020A ICP/MS

Mercury EPA 7471A Acid digestion/ 
oxidation EPA 7471A CVAA EPA 7470A Acid digestion/ 

oxidation EPA 7470A CVAA

Solvent extraction Solvent extraction

Silica gel cleanup 
(as needed)

Silica gel cleanup 
(as needed)

Methanol 
extraction

Purge and trap Purge and trap
GC/FID

Diesel and Residual Range Hydrocarbons 
(C-10 to C-12 aliphatic/aromatic) NWTPH-Dx

EPA 8082A GC/ECD

GC/FID

Gasolinel Range Hydrocarbons 
(C4-C6 aliphatic, C6-C8 aliphatic, and C8-C10 aliphatic)

NWTPH-Dx NWTPH-Dx

NWTPH-Gx

NWTPH-Dx

NWTPH-Gx NWTPH-Gx

EPA 8082A b GC/ECD

GC/FID

GC/FID

Conventionals

Total PCBs Aroclor 1016, Aroclor 1221, Aroclor 1232, Aroclor 1242, Aroclor 
1248, Aroclor 1254, Aroclor 1260, Aroclor 1262, and Aroclor 1268

Metals

Hydrocarbons

NWTPH-Gx

Laboratory Methods for Analysis of Sediment, Soil, and Groundwater
Groundwater

Sample Preparation Laboratory Method 
Soil and Sediment

Individual AnalytesAnalyte Group Sample Preparation Laboratory Method 
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Table 3-2

Protocol Procedure Protocol Procedure Protocol Procedure Protocol Procedure

Laboratory Methods for Analysis of Sediment, Soil, and Groundwater
Groundwater

Sample Preparation Laboratory Method 
Soil and Sediment

Individual AnalytesAnalyte Group Sample Preparation Laboratory Method 

VOCs

Benzene, Carbon disulfide, Chlorobenzene, Chloroethane, 
Chloroform, 1,2-Dichlorobenzene, 1,4-Dichlorobenzene, 1,1-
Dichloroethene, cis-1,2-Dichloroethene, Ethylbenzene, 
Isopropylbenzene, Tetrachloroethylene, 1,2,4-Trimethylbenzene, 
1,3,5-Trimethylbenzene, Toluene, Trichloroethene, o-Xylene, m-
Xylene, p-Xylene, and total Xylene. 

EPA 5035 Purge and trap EPA 8260C GC/MS EPA 5030 Purge and trap EPA 8260C GC/MS

Pesticides

Dieldrin, 2,4'-DDD, 2,4'-DDE, 2,4'-DDT, 4,4'-DDD, 4,4'-DDE, 4,4'-
DDT, Gamma-Hexachlorocyclohexane (Lindane), Heptachlor 
Epoxide. cis-Chlordane, trans-Chlordane, Oxychlordane, cis-
Nonachlor, and trans-Nonachlor.

EPA 3541 Automated Soxhlet 
Extraction EPA 1699M HPGC/MS/ MS EPA 3535 Solid Phase 

Extraction EPA 1699M HRGC/MS/ MS

SVOCs Hexachlorobenzene

PAHs

2-Methylnaphthalene, Acenaphthene, Acenaphthylene, 
Anthracene, Benzo(a)anthracene, Benzo(a)pyrene, 
Benzo(b)fluoranthene, Benzo(g,h,i)perylene, 
Benzo(k)fluoranthene, Chrysene, Dibenzo(a,h)anthracene, 
Fluoranthene, Fluorene, Indeno(1,2,3-cd)pyrene, Naphthalene, 
Phenanthrene, and Pyrene

Phthalates Bis(2-Ethylhexyl) Phthalate
Phenols  Pentachlorophenol

Notes:
-- Not applicable to sampling program.
a Florisil column cleanup by EPA 3620B will be performed on PCB extracts prior to analysis if the lab encounters matrix interference that warrants this cleanup procedure.
b Where applicable, the lab will modify the sample extraction procedure by increasing the sample mass and decreasing the final extract volume in attempt to achieve the lower MRLs listed in Table 3-3. 
ASTM - American Society for Testing and Materials
CVAA - cold vapor atomic absorption spectrometry
EPA - U.S. Environmental Protection Agency
GC/ECD - gas chromatography/electron capture detection
GC/FID - gas chromatography/flame ionization detection
GC/MS - gas chromatography/mass spectrometry
HPGC/MS - high performance gas chromatography/mass spectrometry
IC - ion chromatography
ICP-AES - inductively coupled plasma-atomic emission spectrometry
ICP/MS - inductively coupled plasma - mass spectrometry
TPH - total petroleum hydrocarbon
PAH - polycyclic aromatic hydrocarbon
PCB - polychlorinated biphenyl
PSEP - Puget Sound Estuary Program
SVOC - semivolatile organic compound
UV-VIS - ultraviolet-visible spectroscopy
VOC - volatile organic compound

Liquid-Liquid 
Extraction

Gel permeation 
chromatography

EPA 8270D LL GC/MSEPA 3541
EPA 3640A

Automated Soxhlet 
Extraction

Gel permeation 
chromatography

EPA 8270D LL GC/MS EPA 3520
EPA 3640A
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Table 3-3

Analyte Unit MDL MRLa

Aroclor 1016 µg/Kg 2.1 5
Aroclor 1221 µg/Kg 2.1 10
Aroclor 1232 µg/Kg 2.1 5
Aroclor 1242 µg/Kg 2.1 5
Aroclor 1248 µg/Kg 2.1 5
Aroclor 1254 µg/Kg 2.1 5
Aroclor 1260 µg/Kg 2.1 5
Aroclor 1262 µg/Kg 2.1 5
Aroclor 1268 µg/Kg 2.1 5
Total Aroclors µg/Kg -- --

Total Organic Carbon % 0.07 0.2
Total Solids NA NA NA

Medium Gravel Percent -- --
Fine Gravel Percent -- --
Very Coarse Sand Percent -- --
Coarse Sand Percent -- --
Medium Sand Percent -- --
Fine Sand Percent -- --
Very Fine Sand Percent -- --
Silt Percent -- --
Clay Percent -- --
Total Fines Percent -- --

Antimony mg/Kg 0.02 0.05
Arsenic mg/Kg 0.2 0.5
Cadmium mg/Kg 0.008 0.02
Chromium mg/Kg 0.05 0.2
Copper mg/Kg 0.04 0.1
Lead mg/Kg 0.005 0.05
Mercury mg/Kg 0.002 0.02
Nickel mg/Kg 0.09 0.2
Zinc mg/Kg 0.2 0.5

2-Methylnaphthalene µg/Kg 2.8 10
Acenaphthene µg/Kg 3.2 10
Acenaphthylene µg/Kg 2.6 10
Anthracene µg/Kg 3.2 10
Benzo(a)anthracene µg/Kg 3.6 10
Benzo(a)pyrene µg/Kg 3.6 10
Benzo(b)fluoranthene µg/Kg 3.4 10
Benzo(g,h,i)perylene µg/Kg 3.7 10
Benzo(k)fluoranthene µg/Kg 4 10
Chrysene µg/Kg 4.1 10

PCB Aroclors

Conventionals

Grain Size

Analytes, Method Detection Limits, and Method Reporting Limits 
for Sediment and Soil Samples

Metals

Polycyclic Aromatic Hydrocarbons
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Table 3-3

Analyte Unit MDL MRLa

Analytes, Method Detection Limits, and Method Reporting Limits 
for Sediment and Soil Samples

Dibenzo(a,h)anthracene µg/Kg 3 10
Fluoranthene µg/Kg 3.7 10
Fluorene µg/Kg 3.3 10
Indeno(1,2,3-cd)pyrene µg/Kg 3.2 10
Naphthalene µg/Kg 2.9 10
Phenanthrene µg/Kg 3.6 10
Pyrene µg/Kg 3.7 10
Total LPAH µg/Kg -- --
Total HPAH µg/Kg -- --
Total PAHs µg/Kg -- --
Total cPAHs µg/Kg -- --

2,4'-DDD µg/Kg 0.063 0.1
2,4'-DDE µg/Kg 0.079 0.1
2,4'-DDT µg/Kg 0.094 0.1
4,4'-DDD µg/Kg 0.035 0.1
4,4'-DDE µg/Kg 0.07 0.1
4,4'-DDT µg/Kg 0.047 0.1
Total DDxb µg/Kg -- --
Total DDD µg/Kg -- --
Total DDE µg/Kg -- --
Total DDT µg/Kg -- --
Cis-Chlordane µg/Kg 0.062 0.1
Cis-Nonachlor µg/Kg 0.038 0.2
Trans-Chlordane µg/Kg 0.064 0.1
Trans-Nonachlor µg/Kg 0.058 0.1
Total Chlordanesc µg/Kg -- --
Dieldrin µg/Kg 0.077 0.1
Gamma-Hexachlorocyclohexane µg/Kg 0.064 0.1
Heptachlor Epoxide µg/Kg 0.073 0.1
Oxychlordane µg/Kg 0.1 0.1

Diesel Range Hydrocarbons (silica gel treated) mg/kg 0.79 25
Residual Range Hydrocarbons (silica gel treated) mg/kg 2.9 100
Total Petroleum Hydrocarbons (silica gel treated) mg/kg -- --

Pentachlorophenol µg/Kg 5.3 100

Bis(2-Ethylhexyl) Phthalate µg/Kg 8.9 100

Hexachlorobenzene (from GC/MS/MS pest run) µg/Kg 0.092 0.1
SVOCs

Pesticides

Petroleum Hydrocarbons

Phenols

Phthalates
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Table 3-3

Analyte Unit MDL MRLa

Analytes, Method Detection Limits, and Method Reporting Limits 
for Sediment and Soil Samples

Notes:
-- = Not applicable.

b Total DDx will be calculated as the sum of the six components listed above this entry.
c Total Chlordanes will be calculated as the sum of the four components listed above this entry.
TBD = To be determined

PCB - polychlorinated biphenyl
VOC - volatile organic compound

MRL = Method reporting limit; MRLs are updated periodically by the laboratories. The MRLs that are in effect at the 
laboratory at the time analyses are completed will be used for sample analysis and data validation and, therefore, may 
differ slightly from the MRLs shown in this table.

a The MRL provided on a dry-weight basis and assumes 50% moisture in the samples.
  The MRL for project samples will vary with moisture content in the samples.
  The MRL generally represents the level of lowest calibration standard (i.e., the practical quantitation limit).

MDL = Method detection limit; MDLs are updated periodically by the laboratories. The MDLs that are in effect at the 
laboratory at the time analyses are completed will be used for sample analysis and data validation and, therefore, may 
differ slightly from the MDLs shown in this table.

 3 of 3 GSI Water Solutions, Inc.



Quality Assurance Project Plan Addendum
River Mile 11 East

     October 2013
Table 3-4

Analytes Unit MDL MRL

Aroclor 1016 µg/L 0.0021 0.005
Aroclor 1221 µg/L 0.0021 0.01
Aroclor 1232 µg/L 0.0021 0.005
Aroclor 1242 µg/L 0.0021 0.005
Aroclor 1248 µg/L 0.0021 0.005
Aroclor 1254 µg/L 0.0021 0.005
Aroclor 1260 µg/L 0.0021 0.005
Aroclor 1262 µg/L 0.0021 0.005
Aroclor 1268 µg/L 0.0021 0.005
Total Aroclors µg/L -- --

Total Organic Carbon mg/L 0.08 0.5
Dissolved Organic Carbon mg/L 0.08 0.5

Antimony µg/L 0.02 0.05
Arsenic µg/L 0.2 0.2
Barium µg/L 0.02 0.05
Beryllium µg/L 0.006 0.02
Cadmium µg/L 0.007 0.02
Calcium µg/L 0.9 20
Chromium µg/L 0.04 0.2
Cobalt µg/L 0.006 0.02
Copper µg/L 0.009 0.1
Iron µg/L 3 20
Lead µg/L 0.005 0.02
Magnesium µg/L 0.3 5
Manganese µg/L 0.02 0.05
Mercury µg/L 0.02 0.2
Nickel µg/L 0.02 0.2
Potassium µg/L 60 200
Sodium µg/L 20 200
Vanadium µg/L 0.03 0.2
Zinc µg/L 0.2 0.5

2-Methylnaphthalene µg/L 0.027 0.2
Acenaphthene µg/L 0.036 0.2
Acenaphthylene µg/L 0.015 0.2
Anthracene µg/L 0.016 0.2
Benzo(a)anthracene µg/L 0.021 0.2
Benzo(a)pyrene µg/L 0.031 0.2
Benzo(b)fluoranthene µg/L 0.021 0.2
Benzo(g,h,i)perylene µg/L 0.02 0.2
Benzo(k)fluoranthene µg/L 0.031 0.2
Chrysene µg/L 0.035 0.2
Dibenz(a,h)anthracene µg/L 0.028 0.2
Fluoranthene µg/L 0.02 0.2

PCB Aroclors

Conventionals

Metals

Analytes, Method Detection Limits, and Method Reporting Limits 
for Groundwater and Rinsate Blank Samples

Polycyclic Aromatic Hydrocarbons
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Table 3-4

Analytes Unit MDL MRL

Analytes, Method Detection Limits, and Method Reporting Limits 
for Groundwater and Rinsate Blank Samples

Fluorene µg/L 0.03 0.2
Indeno(1,2,3-cd)pyrene µg/L 0.019 0.2
Naphthalene µg/L 0.021 0.2
Phenanthrene µg/L 0.016 0.2
Pyrene µg/L 0.029 0.2
Total LPAH µg/L -- --
Total HPAH µg/L -- --
Total PAHs µg/L -- --
Total cPAHs µg/L -- --

2,4'-DDD ng/L 0.11 0.5
2,4'-DDE ng/L 0.11 0.5
2,4'-DDT ng/L 0.09 0.5
4,4'-DDD ng/L 0.1 0.5
4,4'-DDE ng/L 0.075 0.5
4,4'-DDT ng/L 0.088 0.5
Total DDT a ng/L -- --
Cis-Chlordane ng/L 0.13 0.5
Cis-Nonachlor ng/L 0.17 0.5
Trans-Chlordane ng/L 0.17 0.5
Trans-Nonachlor ng/L 0.12 0.5
Total Chlordanesb ng/L -- --
Dieldrin ng/L 0.74 5
Gamma-Hexachlorocyclohexane ng/L 0.3 0.5
Heptachlor Epoxide ng/L 0.16 1
Oxychlordane ng/L 2 2

Diesel Range Hydrocarbons (silica gel treated) µg/L 8.2 250
Residual Range Hydrocarbons (silica gel treated) µg/L 19 500
Gasoline Range Hydrocarbons (silica gel treated) µg/L 13 250
Total Petroleum Hydrocarbons (silica gel treated) µg/L -- --

Pentachlorophenol µg/L 0.018 0.2
Phthalates

Bis(2-Ethylhexyl)phthalate µg/L 0.081 2

Hexachlorobenzene (from GC/MS/MS pest run) ng/L 0.27 0.5

Benzene µg/L 0.062 0.5
Carbon disulfide µg/L 0.069 0.5
Chlorobenzene µg/L 0.11 0.5
Chloroethane µg/L 0.16 0.5
Chloroform µg/L 0.072 0.5
1,2-Dichlorobenzene ug/L 0.12 0.5
1,4-Dichlorobenzene ug/L 0.12 0.5
1,1-Dichloroethene µg/L 0.08 0.5

VOCs

SVOCs

Petroleum Hydrocarbons

Phenols

Pesticides
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Table 3-4

Analytes Unit MDL MRL

Analytes, Method Detection Limits, and Method Reporting Limits 
for Groundwater and Rinsate Blank Samples

cis-1,2-Dichloroethene µg/L 0.067 0.5
Ethylbenzene µg/L 0.05 0.5
Isopropylbenzene µg/L 0.051 0.5
1,2,4-Trimethylbenzene µg/L 0.069 0.5
1,3,5-Trimethylbenzene µg/L 0.089 0.5
Toluene µg/L 0.054 0.5
Trichloroethene µg/L 0.1 0.5
m-Xylene µg/L 0.11 0.5
o-Xylene µg/L 0.2 0.5
p-Xylene µg/L 0.11 0.5
Tetrachloroethylene µg/L 0.099 0.5
Total Xylene. µg/L 0.5 0.5

Bicarbonate mg/L 3 9
Carbonate mg/L 3 9
Chloride mg/L 0.03 0.2
Iron, divalent (ferrous iron) mg/L 0.1 0.2
Hardness mg/L 0.8 2
Oxidation-Reduction Potential NA NA
pH NA NA
Specific Conductance NA NA
Sulfate mg/L 0.01 0.2
Turbidity NTU 0.04 0.2

Notes:
-- = Not applicable.
a Total DDx will be calculated as the sum of the six components listed above this entry.
b Total Chlordanes will be calculated as the sum of the four components listed above this entry.
TBD = To be determined

PCB - polychlorinated biphenyl
PSEP - Puget Sound Estuary Program
SVOC - semivolatile organic compound
VOC - volatile organic compound

MDL = Method detection limit; MDLs are updated periodically by the laboratories. The MDLs that are in effect at the 
laboratory at the time analyses are completed will be used for sample analysis and data validation and, therefore, may 
differ slightly from the MDLs shown in this table.
MRL = Method reporting limit; MRLs are updated periodically by the laboratories. The MRLs that are in effect at the 
laboratory at the time analyses are completed will be used for sample analysis and data validation and, therefore, may 
differ slightly from the MRLs shown in this table.

Major Cation/Anions and General Chemistry

3 of 3 GSI Water Solutions, Inc.



Quality Assurance Project Plan Addendum
River Mile 11 East

October 2013
Table 3-5

Soil and Sediment Groundwater

Decachlorobiphenyl (Surr.) 50-123 39-140
Tetrachloro-m-xylene (Surr.) 30-125 37-121

Pyrene-d10 50-200 50-200
g-BHC-d6 11-120 11-120
Hexachlorobenzene13C6 5-120 5-120
Heptachlor-13C10 5-120 5-120
Chlorpyrifos-d10 5-120 5-120
Aldrin-13C12 5-200 5-200
Octachlorostyrene-13C8 5-200 5-200
Isodrin-13C12 5-200 5-200
Oxychlordane-13C10 23-135 23-135
Heptachlorepox13C10 27-137 27-137
Endrin-13C12 35-155 35-155
4,4’-DDD-d4 5-200 5-200
4,4’-DDT-d4 5-200 5-200
Methoxychlor-d14 5-120 5-120
Endrin ketone-13C12 5-200 5-200
Mirex-13C10 5-120 5-120

o-Terphenyl 51-126 55-133

2,4,6-Tribromophenol (Surr.) 15-115 27-128
2-Fluorobiphenyl (Surr.) 25-98 38-102
2-Fluorophenol (Surr.) 12-92 23-121
Nitrobenzene-d5 (Surr.) 18-100 38-124
Phenol-d6 (Surr.) 16-101 31-122
Terphenyl-d14 (Surr.) 37-132 56-138

1,2-Dichloroethane-D4 (Surr.)* 78-121  59-127
4-Bromofluorobenzene (Surr.) 88-127  68-117
Dibromofluoromethane (Surr.) 82-146  73-122

Notes:

SVOC - semivolatile organic compound
VOC - volatile organic compound

Control limits are updated periodically by the laboratories. Control limits that are in effect at the laboratory at the time of 
analysis will be used for sample analysis and data validation. These may differ slightly from the control limits shown in this 
table.

a The isotope recovery limits (rather than surrogate compounds) are shown for the organochlorine pesticide analysis via 
the high-resolution method EPA 1699M.

Surrogate Compound

PCB Aroclors

PesticidesaPesticidesa

Petroleum Hydrocarbons

Laboratory Control Limits for Surrogate 
Recoveries in Sediment and Soil Samples

Control Limits for Percent Recovery

Polycyclic Aromatic Hydrocarbons, SVOCs, Phthalates, and Phenols

VOCs 3

1 of 1 GSI Water Solutions, Inc.



Quality Assurance Project Plan Addendum
River Mile 11 East

October 2013
Table 3-6

Matrix 
Spike 

Recovery 
(percent)

LCS 
Recovery 
(percent)

Type of 
Duplicate

Control 
Limit RPD

Matrix 
Spike 

Recovery 
(percent)

LCS 
Recovery 
(percent)

Type of 
Duplicate

Control 
Limit RPD

Aroclor 1016 27-128 37-121 MSD 40 25-144 50-103 MSD 30
Aroclor 1260 29-131 42-123 MSD 40 40-127 56-100 MSD 30

Total solids NA NA LD 20 NA NA LD 20
Total organic carbon 72-125 85-115 LD 20 72-125 85-115 LD 20
Grain size NA NA Triplicate Note-1 NA NA Triplicate Note-1

Aluminum 48-158 75-125 LD 20 80-120 75-125 LD 20
Antimony 50-150 75-125 LD 20 80-120 75-125 LD 20
Arsenic 78-122 75-125 LD 20 80-120 75-125 LD 20
Cadmium 81-119 75-125 LD 20 80-120 75-125 LD 20
Chromium 80-119 75-125 LD 20 80-120 75-125 LD 20
Copper 83-116 75-125 LD 20 80-120 75-125 LD 20
Lead 79-121 75-125 LD 20 80-120 75-125 LD 20
Mercury 71-128 75-125 LD 20 80-120 75-125 LD 20
Nickel 81-118 75-125 LD 20 80-120 75-125 LD 20
Selenium 80-120 75-125 LD 20 80-120 75-125 LD 20
Silver 66-134 75-125 LD 20 80-120 75-125 LD 20
Zinc 73-121 75-125 LD 20 80-120 75-125 LD 20

2,4'-DDD 50-120 50-120 MSD 40 50-120 50-120 MSD 30
2,4'-DDE 50-120 50-120 MSD 40 50-120 50-120 MSD 30
2,4'-DDT 50-120 50-120 MSD 40 50-120 50-120 MSD 30
4,4'-DDD 50-120 50-120 MSD 40 50-120 50-120 MSD 30
4,4'-DDE 50-120 50-120 MSD 40 50-120 50-120 MSD 30
4,4'-DDT 50-120 50-120 MSD 40 50-120 50-120 MSD 30

Laboratory Control Limits for Matrix Spike and Laboratory Control Samples for Sediment 
and Soil Samples

Analyte

PCB Aroclors

Conventionals

Metals

Pesticides

Soil and Sediment Groundwater
Accuracy PrecisionAccuracy Precision

1 of 4 GSI Water Solutions, Inc.



Quality Assurance Project Plan Addendum
River Mile 11 East

October 2013
Table 3-6

Matrix 
Spike 

Recovery 
(percent)

LCS 
Recovery 
(percent)

Type of 
Duplicate

Control 
Limit RPD

Matrix 
Spike 

Recovery 
(percent)

LCS 
Recovery 
(percent)

Type of 
Duplicate

Control 
Limit RPD

Laboratory Control Limits for Matrix Spike and Laboratory Control Samples for Sediment 
and Soil Samples

Analyte

Soil and Sediment Groundwater
Accuracy PrecisionAccuracy Precision

Cis-Chlordane 50-120 50-120 MSD 40 50-120 50-120 MSD 30
Cis-Nonachlor 50-120 50-120 MSD 40 50-120 50-120 MSD 30
Dieldrin 50-120 50-120 MSD 40 50-120 50-120 MSD 30
Gamma-Hexachlorocyclohexane 50-120 50-120 MSD 40 50-120 50-120 MSD 30
Heptachlor Epoxide 50-120 50-120 MSD 40 50-120 50-120 MSD 30
Oxychlordane 50-120 50-120 MSD 40 50-120 50-120 MSD 30

Diesel-range petroleum hydrocarbons 23-144 42-134 LD 40 44-143 44-143 LD 30
Oil-range petroleum hydrocarbons 29-167 48-141 LD 40 67-127 49-132 LD 30
Gasoline-range petroleum hydrocarbons 68-120 76-123 LD 40 85-125 71-131 LD 30

Pentachlorophenol 15-121 39-98 MSD 40 33-106 39-123 MSD 30

Bis(2-Ethylhexyl) Phthalate 20-138 47-110 MSD 40 61-118 42-133 MSD 30

2-Methylnaphthalene 19-99 27-96 MSD 40 38-102 16-128 MSD 30
Acenaphthene 10-132 32-91 MSD 40 48-102 48-102 MSD 30
Acenaphthylene 20-106 33-99 MSD 40 52-108 52-108 MSD 30
Anthracene 14-113 40-98 MSD 40 55-103 48-103 MSD 30
Benzo(a)anthracene 10-137 44-108 MSD 40 61-104 58-106 MSD 30
Benzo(a)pyrene 13-126 42-110 MSD 40 56-105 48-107 MSD 30
Benzo(b)fluoranthene 23-122 46-106 MSD 40 62-107 57-110 MSD 30
Benzo(g,h,i)perylene 20-121 44-108 MSD 40 62-108 56-111 MSD 30
Benzo(k)fluoranthene 28-119 47-107 MSD 40 63-108 56-109 MSD 30
Chrysene 10-146 46-108 MSD 40 61-107 61-107 MSD 30
Dibenzo(a,h)anthracene 27-123 46-106 MSD 40 62-108 56-108 MSD 30
Fluoranthene 10-142 42-104 MSD 40 56-110 53-107 MSD 30

Polycyclic Aromatic Hydrocarbons, SVOCs, Phthalates, and Phenols

Petroleum Hydrocarbons

Phenols

Phthalates

2 of 4 GSI Water Solutions, Inc.



Quality Assurance Project Plan Addendum
River Mile 11 East

October 2013
Table 3-6

Matrix 
Spike 

Recovery 
(percent)

LCS 
Recovery 
(percent)

Type of 
Duplicate

Control 
Limit RPD

Matrix 
Spike 

Recovery 
(percent)

LCS 
Recovery 
(percent)

Type of 
Duplicate

Control 
Limit RPD

Laboratory Control Limits for Matrix Spike and Laboratory Control Samples for Sediment 
and Soil Samples

Analyte

Soil and Sediment Groundwater
Accuracy PrecisionAccuracy Precision

Fluorene 12-129 32-96 MSD 40 51-106 48-105 MSD 30
Hexachlorobenzene 50-120 50-120 MSD 40 55-105 47-101 MSD 30
Indeno(1,2,3-cd)pyrene 22-129 47-109 MSD 40 63-108 56-110 MSD 30
Naphthalene 12-104 27-93 MSD 40 43-98 44-97 MSD 30
Phenanthrene 15-121 39-98 MSD 40 56-103 52-104 MSD 30
Pyrene 17-129 45-106 MSD 40 59-109 59-109 MSD 30

Benzene -- -- -- -- 69-124 63-144 MSD 30
Carbon disulfide -- -- -- -- 46-144 52-156 MSD 30
Chlorobenzene -- -- -- -- 72-116 69-126 MSD 30
Chloroethane -- -- -- -- 58-134 56-147 MSD 30
Chloroform -- -- -- -- 70-129 64-133 MSD 30
1,2-Dichlorobenzene -- -- -- -- 72-115 72-119 MSD 30
1,4-Dichlorobenzene -- -- -- -- 73-115 72-121 MSD 30
1,1-Dichloroethene -- -- -- -- 68-132 69-141 MSD 30
cis-1,2-Dichloroethene -- -- -- -- 71-118 61-139 MSD 30
Ethylbenzene -- -- -- -- 67-121 66-136 MSD 30
Isopropylbenzene -- -- -- -- 67-129 58-144 MSD 30
1,2,4-Trimethylbenzene -- -- -- -- 63-122 61-132 MSD 30
1,3,5-Trimethylbenzene -- -- -- -- 62-126 60-136 MSD 30
Toluene -- -- -- -- 69-124 71-136 MSD 30
Trichloroethene -- -- -- -- 62-126 61-131 MSD 30
m-Xylene -- -- -- -- 69-121 67-135 MSD 30
o-Xylene -- -- -- -- 71-119 67-127 MSD 30
p-Xylene -- -- -- -- 69-121 67-135 MSD 30

Bicarbonate -- -- -- -- 90-110 NA LD 20

VOCs

Major Cation/Anions and General Chemistry

3 of 4 GSI Water Solutions, Inc.



Quality Assurance Project Plan Addendum
River Mile 11 East

October 2013
Table 3-6

Matrix 
Spike 

Recovery 
(percent)

LCS 
Recovery 
(percent)

Type of 
Duplicate

Control 
Limit RPD

Matrix 
Spike 

Recovery 
(percent)

LCS 
Recovery 
(percent)

Type of 
Duplicate

Control 
Limit RPD

Laboratory Control Limits for Matrix Spike and Laboratory Control Samples for Sediment 
and Soil Samples

Analyte

Soil and Sediment Groundwater
Accuracy PrecisionAccuracy Precision

Carbonate -- -- -- -- 90-110 NA LD 20
Chloride -- -- -- -- 90-110 NA LD 20
Iron, divalent (ferrous iron) -- -- -- --
Hardness -- -- -- -- 90-116 90-116 LD 20
Oxidation-Reduction Potential -- -- -- -- LD 20
pH -- -- -- -- NA 85-115 NA NA
Specific Conductance -- -- -- -- NA 86-113 LD 20
Sulfate -- -- -- -- 80-120 80-120 LD 20
Turbidity -- -- -- -- 90-110 NA LD 20

Notes:
-- = Not applicable.

LCS = laboratory control sample
LCSD = laboratory control sample duplicate
LD = laboratory duplicate
MSD = matrix spike duplicate
OPR = ongoing precision and recovery
RPD = relative percent difference
SVOC = Semivolatile organic compound
Control limits are updated periodically by the laboratories. Control limits that are in effect at the laboratory at the time of analysis will be used for sample analysis and data 
validation. These may differ slightly from the control limits shown in this table.

RPD control limit is not applicable. Laboratory control limit is ± 10 percent in the weight of the fraction.

4 of 4 GSI Water Solutions, Inc.
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Attachment 1 – NELAP Certification for 
ALS Environmental (formerly CAS) 
  



Air 

OREGON 
Environmental Laboratory 

Accreditation Program 

Columbia Analytical Services, Inc. Kelso 

WA100010 

Chemistry 

Microbiology 

1317 South 13th Ave. 

Kelso,WA 98626 

Non Potable 
Water 

Chemistry 

Microbiology 

Solids and 
Chem. Waste 

Chemistry 

AND AS RECORDED IN THE LIST OF APPROVED~~~(y 
TECHNIQUES, AND FIELDS OF TESTING ISSUED cijNCU 
REVISED AS NEC Y. 

NOS ON SUCCESSFUL ONGOING PARTICIPATI 
OMPUANCE WITH THE STANDARDS. 

Oregon State Public Health Laboratory 

ORELAP Administrator 

3150 NW. 229th Ave, Suite 100 

Hillsboro, OR 97124 

ISSUE DA TE: 02/11 /2013 

EXPIRATION DATE: 02/10/2014 

Certificate No: WA 100010 - 005 

NELAP Recognized 



Oregon 
Environmental Laboratory Accreditation Program 

Department of Agriculture, Laboratory Division 
Department of Environmental Quality, Laboratory Division 
Oregon Health Authority, Public Health Division 

ORELAP Fields of Accreditation 

Columbia Analytical Services, lpc.,l(~J$(j :, 
1317 South 13th Ave. 
Kelso WA 9862~:.. 

lssueDate: 02/11/2013< .. 

As of 02/11/2013 

Reference 

EPA 1631E 

EPA 1632A 

EPA3540C 

EPA3541 

Analyte Code Analyte 
8031 Exiraction/Preparation 

EPA 3630C 10146802 

Analyte Code Analyte 
8031 Extraction/Preparation 

EPA 3640A 10147203 

Analyte Code Analyte 
8031 Extraction/Preparation 

Silica gel cleanup 

NELAP Recognized 

ORELAP ID: WA100010 

EPA CODE: WA00035 

Certificate: WA100010- 005 

Gel Preparation Cleanup 

Page 1 of 44 



ORELAP Fields of Accreditation 

Columbia Analytical Services, Inc. Kelso 
1317 South 13th Ave. 
Kelso WA 98626 

ORELAP ID: WA100010 

EPA CODE: WA00035 

Certificate: WA100010 - 005 

Issue Date: 02/11/2013 Expiration Date: 02/1012014 

As of 02/11/2013 this list supercedes all previous lists for this certificate number. 
Customers. Please verify the current accreditation standing with ORELAP. 

EPA 365.3 10070607 Phosphorous • Colorimetric, two reagent. 

Analyte Code Analyte 
1908 Total Phosphate 

EPA 36608 

Analyte Code 
8031 

EPA 3665A 

EPA 5035A tion for Volatile Organics in 

EPA 6010C 

Analyte Code 
1000 
1005 
1010 
1015 
1020 
1025 
1030 

·· 1040 

1050 
1,055 
1070 
1075 
1090 
1100 
1105 
1140 
1150 
1175 
1185 Vanadium 
1190 Zinc 

EPA 6020A 10156408 

Analyte Code Analyte 
1000 Aluminum 
1005 Antimony 
1010 Arsenic 
1015 Barium 
1020 Beryllium 
1030 Cadmium 
1040 Chromium 
1050 Cobalt 
1055 Copper 
1075 Lead 
1090 Manganese 
1100 Molybdenum 
1105 Nickel 
1140 Selenium 

Page 2 of 44 



ORELAP Fields of Accreditation 

Columbia Analytical Services, Inc. Kelso 
1317 South 13th Ave. 
Kelso WA 98626 

Issue Date: 02/11/2013 Expiration Date: 02/10/2014 

ORELAP ID: WA100010 

EPA CODE: WA00035 

Certificate: WA100010 - 005 

As of 02/11/2013 this list supercedes all previous lists for this certificate number. 
Customers. Please verify the current accreditation standing with ORELAP. 

Analyte Code 
1150 
1165 
1185 
1190 

EPA 7010 

Analyte Code 
1010 
1040 
1075 
1140 
1165 

EPA 7196A 

EPA 74718 

EPA 7742 

EPA 80818 

AnalYte Co 
8580 
8585 
8590 
7355 
7360 
7365 
7005 
7025 
7110 
7240 
7115 
7250 
7300 
7925 
7105 
7470 
7510 
7515 
7520 
7540 
7530 
7535 
7120 
7245 
7685 
7690 
4835 
7725 

Analyte 
Silver 
Thallium 
Vanadium 
Zinc 

Aldrin. 
alpha·B~~.(a 
alpha-cfnbrdane 
beta-BHC (beta-Hexachlorocyd<>,hEiX,~ne,) . 
Chlordane (tech.) · ·· · ' 
Chlorpyrifos 
cis-Nonachlor 
delta-BHC 
Dieldrin 
Endosulfan I 
Endosulfan II 
Endosulfan sulfate 
Endrin 
Endrin aldehyde 
Endrin ketone 
gamma-BHC (Lindane, gamma-HexachlorocyclohexanE) 
gamma-Chlordane 
Heptachlor 
Heptachlor epoxide 
Hexachlorobutadiene 
lsodrin 
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ORELAP Fields of Accreditation 

Columbia Analytical Services, Inc. Kelso 
1317 South 13th Ave. 
Kelso WA 98626 

Issue Date: 02/11/2013 Expiration Date: 02/10/2014 

ORELAP ID: WA100010 

EPA CODE: WA00035 

Certificate: WA 100010 - 005 

As of 02/11/2013 this list supercedes all previous lists for this certificate number. 
Customers. Please verify the current accreditation standing with ORELAP. 

Analyte Code 
7810 
7870 
8250 

EPA 8082A 

Analyte Code 
9095 
9090 
9103 
9065 
9020 
9112 
9116 
9114 
9120 
9133 
9134 
9075 
9025 
9139 
9080 
9030 
9151 
8975 
9155 
9154 
9035 
9166 
8945 
9040 
9174 
9175 
8980 
8950 
8955 
8930 
9085 
9050 
9193 
8985 
8990 
9207 
9055 
9218 
9005 
8995 
9000 
9220 
9221 
8960 
9230 
9239 
8920 
8940 
8915 
8970 
9266 
8880 
8885 
8890 

Analyte 
Methoxychlor 
Mirex 
Toxaphene (Chlorinated camphene) 

10179201 Polychlorinatetl Biphenyls (PCBs) by GC/ECD 

I (BZ-1 
chlorobiphenyl {BZ-195) 

,5-Heptachlorobiphenyl {BZ-170) 
,4'-HexachlorobiphenyJ (BZ-128) 

,3',4,5',6,6'-0ctachlorobiphenyl .· (BZ-201) 
,3,3',4,5,6'-Hept~chlorobiphenyl 2 (BZ-174) • 

,2',3,3';4,5',6'-Hef)tachl~tgblphenyl. (SZ~177).. 
2,2'~3,3\4,61-Hexaphlgrol:ijpl)eriyl · (B~J1.~2),;/ t:' 

. 2,2',3,4,4';5, .. . .. t{B~:ZO~).. 

,2,2\3 

' 
2,3,3',4, 
2,3,3'.,4,4' 
2,3,3',4',6-Pentachl 
2, 3, 3 ',4 '-T etrach!oro.bjphenyl (BZ-56) 
2,3' ,4 ,4', 5, 5'-Hexachlorobiplieny\'~ (Bf'.-1671 
2,3',4,4',5',6-Hexachlorobiphenyl (BZ-168) 
2,3,4,4',5-Pentach\orobiphenyl (BZ-114) 
2,3',4,4',5-Pentachlorobiphenyl (BZ-118) 
2,3' ,4,4' ,5'-Pentachlorobiphenyl (BZ-123) 
2,3',4,4',6-Pentachiorobiphenyl (BZ-119) 
2,3,4,4'-Tetrachlorobiphenyl (BZ-60) 
2,3',4,4'-Tetrachlorobiphenyl (BZ-66) 
2,3',4',5-Tetrachlorobiphenyl (BZ-70) 
2,3',4'-Trichlorobiphenyl (BZ-33) 
2,3-Dichlorobiphenyl (BZ-5) 
2,4',5-Trich\orobiphenyl (BZ-31) 
2-Chlorobiphenyl (BZ-1) 
3,4,4',5-Tetrachlorobiphenyl (BZ-81) 
3,4,4'-Trichlorobipheny\ (BZ-37) 
Aroclor-1016 (PCB-1016) 
Aroclor-1221 (PCB-1221) 
Aroclor-1232 (PCB-1232) 
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ORELAP Fields of Accreditation 

Columbia Analytical Services, Inc. Kelso 
1317 South 13th Ave. 
Kelso WA 98626 

Issue Date: 02/11/2013 Expiration Date: 02/10/2014 

ORELAP ID: WA100010 

EPA CODE: WA00035 

Certificate: WA100010 - 005 

As of 02/11/2013 this list supercedes all previous lists for this certificate number. 
Customers. Please verify the current accreditation standing with ORELAP. 

Analyte Code 
8895 
8900 
8905 
8910 
9105 

Ana/yte 
Aroclor-1242 (PCB-1242) 
Aroclor-1248 (PCB-1248) 
Aroclor-1254 (PCB-1254) 
Aroclor-1260 (PCB~1260} 
Decachlorob[ph~nyl'· (BZ-209) 

EPA 82700 SIM 

EPA 83308 

Ana/yte Code 
6380 
6385 
5500 
5505 
5555 
5575 
5580 
5590 
9309 
5600 
5585 
5670 
5855 
6065 
5895 
5905 
6070 
6135 
5925 
6200 
6265 
6270 
6315 
5005 
6605 
6615 
6665 

Analyte Code 
6885 1,3,5"Trinitro 
6160 1,3-Dinitrobenzene (1, -
9651 2,4,6-Trinitrdtoluene (2,4,6-TNT) 
6185 2,4-Dinitrotoluene (2,4-0NT} 
6190 2,6-Dinitrotoluene (2,6-DNT) 
9303 2-Amino-4,6-dinitrotoluene (2-am-dnt) 
9507 2-Nitrotoluene 
6150 3,5-Dinitroaniline 
9510 3-Nitrotoluene 
9306 4-Amino-2,6-dinitroto\uene (4-am-dnt) 
9513 4-Nitrotoluene 
6415 Methyl-2,4,6-trinitrophenylnitramine (tetryl) 
5015 Nitrobenzene 
6485 Nitroglycerin 
9522 Octahydro-1,3,5, 7-tetranitro-1,3,5, 7-tetrazocine (HMX) 
9558 Pentaerythritoltetranitrate 
9432 RDX (hexahydro-1,3,5-trinitro-1,3,5-triazine) 
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ORELAP Fields of Accreditation 

Columbia Analytical Services, Inc. Kelso 
1317 South 13th Ave. 
Kelso WA 98626 

ORELAP ID: WA100010 

EPA CODE: WA00035 

Certificate: WA100010 - 005 

Issue Date: 02/11/2013 Expiration Date: 02/10/2014 

As of 02/11/2013 this list supercedes all previous lists for this certificate number. 
Customers. Please verify the current accreditation standing with ORELAP. 

MATRIX : Drinking Water 
Reference 

EPA 180.1 

Analyte Code 
2055 

EPA 200.7 4.4 

Analyte Code 

EPA 200.8 5.4 

1000 
1005 
1015 
1020 
1025 
1030 
1035 
1040 
1055 
1760 
1070 
1085 
1090 
1100 
1105 
1125 
1990 
1150 
1155 
1185 
1190 

Analyte Code 

EPA 200.9 2.2 

1000 
1005 
1010 
1015 Barium 
1020 Beryllium 
1030 Cadmium 
1040 Chromium 
1055 Copper 
1075 Lead 
1090 Manganese 
1105 Nickel 
1140 Selenium 
1150 Silver 
1165 Thallium 

Analyte Code Analyte 
1005 
1010 
1055 
1075 
1140 
1165 

Antimony 
Arsenic 
Copper 
Lead 
Selenium 
Thallium 

Code Description 

10011402 Turbidity- Nephelometric 

10015404 Metals by Graphite Atomic Absorption 
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ORELAP Fields of Accreditation ORELAP ID: WA100010 

Columbia Analytical Services, Inc. Kelso 
1317 South 13th Ave. 

EPA CODE: WA00035 

Certificate: WA 100010 - 005 

Kelso WA 98626 

Issue Date: 02/11/2013 Expiration Date: 02/10/2014 

As of 02/11 /2013 this list supercedes all previous lists for this certificate number. 
Customers. Please verify the current accreditation standing with ORELAP. 

EPA 245.1 3 

Analyte Code 
1095 

EPA 300.0 2.1 

EPA 300.1 

EPA 314.0 

EPA 335.4 

EPA353.2 2 

EPA 504.1 

EPA 508.1 2 

Analyte Code 
1575 
1730 
1810 
1820 
1840 
2000 

1810 
1840 
1825 

Analyte Code 
5180 
4570 
4585 

Analyte Code 
7355 
7360 
7365 
7025 
7250 
7470 
7540 
7120 
7685 
7690 
7810 

10036609 Mercury by Cold Vapor Atomic Absorption 

Analyte 
Mercury 

10053200 Methods for the Deterrnination of Inorganic Substances in 

1,2,3-Trichloroproparie • 
1,2-Dibromo-3-ch.loropropane (DBCP) 
1,2-Dibromoethane (EDB, Ethylene dibromide) 

Samples 

10086405 Chlorinated Pesticides, Herbicides, and Organohalides, liquid/solid 
extraction by GC/ECD 

Analyte 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
Aldrin 
Chlordane (tech.) 
Dieldrin 
Endrin 
gamma-BHC (Lindane, gamma-HexachlorocyclohexanE) 
Heptachlor 
Heptachlor epoxide 
Methoxychlor 
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Columbia Analytical Services, Inc. Kelso 
1317 South 13th Ave. 
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Issue Date: 0211112013 Expiration Date: 0211012014 
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Certificate: WA100010 - 005 

As of 02/11/2013 this list supercedes all previous lists for this certificate number. 
Customers. Please verify the current accreditation standing with ORELAP. 

EPA 515.41 

Anafyte Code 
8870 
8250 

Anafyte Code 
8655 
8545 
8505 
8555 
8570 
8595 
8620 
6605 
8645 
8650 

Anafyte 
PCBs 
Toxaphene (Chlorinated camphene) 

10088503 

EPA 524.2 4.1 

Analyte Code 
5105 
5160 
5110 
5165 
4630 
4640 
4670 
5150 
5180 
5155 
5210 
4610 
4635 
4655 
5215 
4615 
4660 
4620 
4665 
4535 
4540 
4910 
4375 Benzene 
4385 Bromobenzene 
4390 Bromochloromethane 
4395 Bromodichloromethane 
4397 Bromoethane (Ethyl Bromide) 
4400 Bromoform 
4455 Carbon tetrachloride 
4475 Chlorobenzene 
4575 Chlorodibromomethane 
4485 Chloroethane (Ethyl chloride) 
4505 Chloroform 
4645 cis-1,2-Dichloroethylene 
4680 cis-1,3-Dichloropropene 

Chlorinated acids Liquid/Solid and GC/ECD 

4595 Dibromomethane (Methylene bromide) 
4625 Dichlorodifluoromethane (Freon-12) 
4765 Ethylbenzene 
4835 Hexachlorobutadiene 
4900 lsopropylbenzene 
4950 Methyl bromide (Bromomethane) 
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Columbia Analytical Services, Inc. Kelso 
1317 South 13th Ave. 
Kelso WA 98626 

Issue Date: 02/11 /2013 Expiration Date: 02/10/2014 
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EPA CODE: WA00035 

Certificate: WA100010 - 005 

As of 02/11 /2013 this list supercedes all previous lists for this certificate number. 
Customers. Please verify the current accreditation standing with ORELAP. 

Analyte 
Methyl chloride (Chloromethane) 
Methyl tert-butyl ether (MTBE) 
Methylene chloride (Dichloromethane) 
Naphthalene 
n-Butylbenzene 
n-Propylbenzene 
sec-Sutylben 
Styrene 
tert-But 
T 

ethanes 
,2-Dichloroethylene 

-1,3-Dichloropropylene 
loroethene (Trichloroethylene) 

Trichlorofluoromethane·. (Fluprotrichlo.rornethane; Freon 11) 
Vinyl chloride • · · • 
Xylene {total).< · 

~~~~~~~~~~-,--,-,...,,.,,.._ ~-,-~~;,-~-,-,.,..,.;-~~~--'~~~~~-,--,-~~~~~~~~~~~-

EPA 549.2 

Analyte Code 
9390 
9528 

Metribuzin 
Molinate 
Propachlor (Ramrod) 
Simazine 
Terbacil 

Endothall 

Analyte 
Diquat 
Paraquat 

10092805 

10093206 

Endothall by Ion Exchange, Methylation and GC/MS 

Diquat/Paraquat, Liquid/Solid Extraction and HP LC/UV 
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Columbia Analytical Services, Inc. Kelso 
1317 South 13th Ave. 
Kelso WA 98626 

ORELAP ID: WA 100010 

EPA CODE: WA00035 

Certificate: WA 100010 - 005 

Issue Date: 02/11/2013 Expiration Date: 02/10/2014 

As of 02/11/2013 this list supercedes all previous lists for this certificate number. 
Customers. Please verify the current accreditation standing with ORELAP. 

EPA 552.2 1 

Ana!yte Gode 
9312 
9315 
9336 
9357 
9360 
9414 
9642 

SM 2120 B 20th ED 

Analyte Cod 
1605 

SM 2320 B 20th ED 

1750 

SM 2510 B 20th ED 

SM 2540 C 20th Eq 

SM 4500-CI F 20th ED 

Analyte Gode 
1945 

SM 4500-F-C 20th ED 

Analyte Gode 
1730 

SM 4500-H+ B 20th ED 

Ana/yte Gode 
1900 

SM 4500-P E 20th ED 

10095804 

Analyte 
Bromoacetic acid 
Bromochloroacetic acid 
Chloroaceticacid 
Dibromciacetic acid 

20045209 

Analyte 
Fluoride 

20104807 

Analyte 
pH 

20123802 

1870 Orthophosphate as P 

SM 5310 C 20th ED 20138403 

Total organic carbon 

Haloacetic Acid/Dalapon, Liquid/Liquid Extraction, Derivitization and 
GC/ECD 

Alkalinity by Titration 

pH by Probe 

Phosphorus by Ascorbic Acid Reduction 

Total Organic Carbon by Persulfate-Ultraviolet Oxidation Method 
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Columbia Analytical Services, Inc. Kelso 
1317 South 13th Ave. 
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ORELAP ID: WA100010 

EPA CODE: WA00035 

Certificate: WA100010 - 005 

Issue Date: 02/11/2013 Expiration Date: 02/10/2014 

As of 02/11/2013 this list supercedes all previous lists for this certificate number. 
Customers. Please verify the current accreditation standing with ORELAP. 

SM 9215 B (PCA) 20th ED 20181208 

Heterotrophic plate count 

SM 9223 B (Colilert-18® Multiple-tube) 20th 20229407 
ED 

Analyte Code 
2530 

SM 9223 B (Colilert®) 20th ED 

Heterotrophic Plate Count Pour Plate (plate count agar): Heterotrophic 
Bacteria 

Chromo,genic/Fluorogenic Quantitative: Total Coliform and E. coli 

tive (Colilert®): Total Coliform and 
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Customers. Please verify the current accreditation standing with ORELAP. 

MA TRIX : Non-Potable Water 
Reference Code 

ASTM 01426-986 30023406 

Analyte Code Analyte 
1515 

ASTM 03590-896 

Anafyte Code 

ASTM 04129 05 

1795 

8585 
8590 
7355 
7360 
7365 
7025 
7110 
7240 
7115 
7300 
7925 
7105. 
7470 
7510 
7515 
7520 
7540 
7530 Endrin 
7535 Endrin keton 
7120 gamma-BHC (Linda 
7245 gamma-Chlordane 
7685 Heptachlor 
7690 Heptachlor epoxide 
6275 Hexachlorobenzene 
7725 lsodrin 
7810 Methoxychlor 
7870 Mirex 
7910 trans-Nanochlor 

Description 

.Ammo.nia by Titration 

h Temperature Oxidation 

GAS SOC-Butyl 60035009 Butyltin by GC/Flame Photometric Detector 

Ana/yte Code 
1201 
1202 
1209 
1203 

Anafyte 
Butyltin trichloride 
Dibutyltin dichloride 
Tetrabutyltin 
Tributyltin chloride 

Page 12 of 44 



ORELAP Fields of Accreditation 

Columbia Analytical Services, Inc. Kelso 
1317 South 13th Ave. 
Kelso WA 98626 

ORE LAP ID: WA 100010 

EPA CODE: WA00035 

Certificate: WA100010 - 005 

Issue Date: 02/1112013 Expiration Date: 02/10/2014 

As of 02/11/2013 this list supercedes all previous lists for this certificate number. 
Customers. Please verify the current accreditation standing with ORELAP. 

Enterolert® 60030208 Chromogenic/Fluorogenic Quantitative (Enterolert®): Enterococci 

Analyte Code Analyte 
2520 Enterococci 

EPA 1020A lgnitability Setafl~sh c;.losed-cup Method 

Analyte Code 
1780 

EPA 160.4 

EPA 1630 

EPA1631E 

EPA 1632A 

EPA 1650 

EPA 1653A 

Analyte Code 
6735 2,3,{6-T:etrachlor 
6835 2,4,5-Tricl:llofophenpl 
6840 2,4,6-Trichlorophenol 
6805 3,4,5-Trichlorocatechol 
6815 3,4,5-Trichloroguaiacol 
6810 3,4,6-Trichlorocatechol 
6820 3,4,6-Trichloroguaiacol 
6825 4,5,6-Trichloroguaiacol 
6605 Pentachlorophenol 
6720 Tetrachlorocatechol 
6725 Tetrachloroguaiacol 
6875 Trichlorosyringol 

EPA 1664A (HEM) 10127807 N-Hexane Extractable Material (Oil and Grease) by Extraction and 
Gravimetry 

Analyte Code 
1803 
1860 

Analyte 
n-Hexane Extractable Material (O&G) 
Oil & Grease 
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Columbia Analytical Services, Inc. Kelso 
1317 South 13th Ave. 
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ORELAP ID: WA100010 

EPA CODE: WA00035 

Certificate: WA100010 - 005 

Issue Date: 02/11/2013 Expiration Date: 02/10/2014 

As of 02/11/2013 this list supercedes all previous lists for this certificate number. 
Customers. Please verify the current accreditation standing with ORELAP. 

EPA 16941.0 10132908 Pharmaceuticals and Personal Care Products by HPLC/MS/MS 

EPA 180.1 

6769 17a-estradiol 
6771 17 a-ethynylestradiol 
6773 1711-estradio! 
220 

4307 
7052 
7065 
9301 
5675 
7194 
7375 
7086 
7087 
£075 
7253 
7254 
7257 
7258 
7219 
7259 
7719 
7313 
7316 
7269 
731'7 
7318 
7284 
9585 
7297 
7301 
7304 
7307 

Analyte Code 
2055 

EPA 200.7 4.4 

Analyte Code 
1000 
1005 
1010 
1015 
1020 
1025 
1030 
1035 
1040 
1055 
1760 
1070 
1075 
1085 
1090 
1100 
1105 

Analyte 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Boron 
Cadmium 
Calcium 
Chromium 
Copper 
Hardness (calc.) 
Iron 
Lead 
Magnesium 
Manganese 
Molybdenum 
Nickel 
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Columbia Analytical Services, Inc. Kelso 
1317 South 13th Ave. 
Kelso WA 98626 

ORELAP ID: WA 100010 

EPA CODE: WA00035 

Certificate: WA 100010 - 005 

Issue Date: 02/11 /2013 Expiration Date: 02/10/2014 

As of 02/11/2013 this list supercedes all previous lists for this certificate number. 
Customers. Please verify the current accreditation standing with ORELAP. 

1125 
1140 
1990 
1150 
1155 
1160 
1175 
1180 
1185 
1190 

EPA 200.8 5.4 

Analyte Cod 
1000 
1005 
1010 
1015 
1020 
1030 
1040 
1050 
1055 
1075 
1090 
1100 
1105 
1140 
1150 
1165 
3035 
1185 
1190 

EPA 200.9 2.2 

Analyte Code 
1005 
1010 
1055 
1075 
1140 
1165 

EPA 245.1 3 

EPA 300.0 2.1 

1540 
1575 
1730 
1810 
1820 
1840 
2000 

Potassium 
Selenium 
Silica as Si02 
Silver 
Sodium 
Strontium 
Tin 

Selenium 
Thallium 

Mercury 

Bromide 
Chloride 
Fluoride 
Nitrate as N 
Nitrate-nitrite 
Nitrite as N 
Sulfate 

10036609 

10053200 

·Mercury by Cold Vapor Atomic Absorption 

Methods for the Determination of Inorganic Substances in 
Environmental Samples 
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Columbia Analytical Services, Inc. Kelso 
1317 South 13th Ave. 
Kelso WA 98626 

ORELAP ID: WA100010 

EPA CODE: WA00035 

Certificate: WA100010- 005 

Issue Date: 02/11/2013 Expiration Date: 02/10/2014 

As of 02/11/2013 this list supercedes all previous lists for this certificate number. 
Customers. Please verify the current accreditation standing with ORELAP. 

EPA 3005A 

EPA 3010A 

EPA 3020A 

EPA 314.0 

EPA 330.4 

EPA 335.4 

EPA 3510C 

EPA 3520C 

EPA 353.2 2 

EPA 3535A 

EPA 36108 

Analyte Code 
8031 

Analyte Code 
1645 

Analyte Code 
8031 

Analyte Code 
1810 
1820 
1840 
1825 

10133207 

Analyte 
Extraction/Preparation 

Analyte 
Nitrate as N 
Nitrate-nitrite 
Nitrite as N 

10133605 

Total nitrate+nitrite 

10139409 

Extraction/Preparation 

10144602 

Extraction/Preparation 

Acid Digestion of waters for Total Recoverable or Dissolved Metals 

Acid Digestion of Aqueous samples and Extracts for Total Metals 

atography 

Solid-Phase Extraction (SPE) 

Alumina Cleanup 
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1317South13th Ave. 
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Customers. Please verify the current accreditation standing with ORELAP. 

EPA 3620C 

EPA 3630C 

EPA 3640A 

EPA 365.3 

EPA 36608 

EPA 3665A 

EPA 420.1 

EPA 50308 

EPA 6010C 

10146006 

8031 Extraction/Preparation 

Analyte Code 
8031 

Analyte Code 
1870 
1908 

Analyte Cod 
1905 

Analyte Code 
8031 

Analyte Code 
1000 
1005 
1010 
1015 
1020 
1025 
1030 
1035 
1040 
1050 
1055 
1070 
1075 
1085 
1090 
1100 
1105 

10146802 

Analyte 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Boron 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Molybdenum 
Nickel 

Florisil Cleanup 

Silica gel cleanup. 
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Columbia Analytical Services, Inc. Kelso 
1317 South 13th Ave. 
Kelso WA 98626 
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Customers. Please verify the current accreditation standing with ORELAP. 

Analyte Code 
1125 
1140 
1150 
1155 
1160 
1165 
1175 
1180 
1185 
1190 

EPA 6020A 

AnalyteCod 
1000 
1005 
1010 
1015 
1020 
1030 
1040 
1050 
1055 
1075 
1090 
1100 
1105 
1140 
1150 
1160 
1165 
1185 
1190 

EPA 608 

Analyte Code 
7355 
7360 
7365 
7025 
7110 
8880 
8885 
8890 
8895 
8900 
8905 
8910 
7115 
7250 
7105 
7470 
7510 
7515 
7520 
7540 
7530 
7120 
7685 
7690 

Analyte 
Potassium 
Selenium 
Silver 
Sodium 
Strontium 
Thallium 
Tin 

4,4'-D 
4,4'-DDT 
Aldrin 
alpha-BHC (alpha-He 
Aroclor-1016 (PCB-1016) 
Aroclor-1221 (PCB-1221) 
Aroclor-1232 (PCB-1232) 
Aroclor-1242 (PCB-1242) 
Aroclor-1248 (PCB-1248) 
Aroclor-1254 (PCB-1254) 
Aroclor-1260 (PCB-1260) 
beta-BHC (beta-Hexachlorocycl ohexane) 
Chlordane (tech.) 
delta-BHC 
Dieldrin 
Endosulfan I 
Endosulfan II 
Endosulfan sulfate 
Endrin 
Endrin aldehyde 
gamma-BHC (Lindane, gamma-HexachlorocyclohexanE) 
Heptachlor 
Heptachlor epoxide 
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1317 South 13th Ave. 
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Customers. Please verify the current accreditation standing with ORELAP. 

EPA 624 

EPA 625 

7810 
8250 

Anaiyte Code 
5160 
5110 
5165 
4630 
4640 
4610 
4635 
4655 
4615 
4620 
4500 
4325 
4340 
4375 
4395 
4400 
4455 
4475 
4575 
4485 
4505 
4680 
4765 

.4950 
4960 
4975 
5115 
5140 
4700 
4685 
5170 
5175 
5235 
5260 

Analyte Code 
5155 
4610 
4615 
4620 
6840 
6000 
6130 
6175 
6185 
6190 
5795 
5800 
6360 
6490 
5945 
5660 
5700 

Methoxychlor 
Toxaphene (Chlorinated camphene) 

10107207 Volatile Organic Compounds by purge and trap GC/MS 

Anaiyte 

Analyte 
1,2,4-Trichlorobenzene 
1,2-Dichlorobenzene 
1,3-Dich/orobenzene 
1,4-Dichlorobenzene 
2,4,6-Trichlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2,4-Dinitrotoluene (2,4-DNT) 
2,6-Dinitrotoluene (2,6-DNT) 
2-Chloronaphthalene 
2-Chlorophenol 
2-Methyl-4,6-dinitrophenol (4,6-Dinitro-2-methylphenol) 
2-Nitrophenol 
3,3'-Dichlorobenzidine 
4-Bromophenyl phenyl ether 
4-Chloro-3-methylphenol 
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Columbia Analytical Services, Inc. Kelso 
1317 South 13th Ave. 
Kelso WA 98626 
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EPA CODE: WA00035 
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5825 
6500 
5500 
5505 
5555 
5595 
5575 
5580 
5590 
5600 
5585 
5760 
5765 
5780 
5670 
5855 
6065 
5895 
6070 
6135 
5925 
6200 
6265 
6270 
6275 
4835 
6285 
4840 
6315 
6320 
5005 
5015 
6530 
6545 
6535 
6605 
6615 
6625 
6665 

EPA 7010 

1010 
1040 
1075 
1140 
1165 

EPA 7062 

EPA 7195 

Analyte Code 
1045 

4-Chlorophenyl phenylether 
4-Nitrophenol 
Acenaphthene 
Acenaphthylene 
Anthracene 

roethoxy)methane 
roethyl) ether 

2-Chloroisopropyl) ether 
utyl benzyl phthalate 

Chrysene 

Selenium 
Thallium 

10159407 

Arsenic 

10162002 

Analyte 
Chromium VI 

Antimony and Arsenic by Borohydride Reduction and Atomic 
Absorption 

Chromium, Hexavalent (Coprecipitation) by Graphite Furnace Atomic 
Absorption 
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EPA 7196A 

EPA 7470A 

EPA 7742 

EPA 8015C 

EPA 80218 

EPA 80818 

Analyte Code 
1045 

Analyte Code 
1095 

Analyte Code 
9369 
4785 
9408 

Analyte Code 
4375 
4765 
5140 
5260 

Analyte Co 
8580 
8585 
8590 
7355 
7360 
7365 
7005 
7025 
7110 
7240 
7115 
7250 
7300 
7925 
7105 
7470 
7510 
7515 
7520 
7540 
7530 
7535 
7120 
7245 
7685 
7690 
4835 
7725 

10162400 Chromium Hexavalent colorimetric 

Analyte 
Chromium VI 

10165807 Mercury in Liquid Waste by Cold Vapor Atomic Absorption 

4,4' 
Ala ch tor 
Aldrin 

10173805 

alpha-BHC (alpha-H 
alpha-Chlordane 
beta-BHC (beta-Hexachlorocyclohexane) 
Chlordane (tech.)· · 
Chlorpyrifos 
cis-Nonachlor 
delta-BHC 
Dieldrin 
Endosulfan I 
Endosulfan II 
Endosulfan sulfate 
Endrin 
Endrin aldehyde 
Endrin ketone 
gamma-BHC (Lindane, gamma-Hexachlorocyc\ohexanE) 
gamma-Chlordane 
Heptachlor 
Heptachlor epoxide 
Hexachlorobutadiene 
lsodrin 

GC with PIO and/or ECO Purge 
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7810 
7870 
8250 
7910 

EPA BOB2A 

Analyte Code 
9095 
9090 
9103 
9065 
9020 
9112 
9116 
9114 
9120 
9133 
9134 
9075 
9025 
9139 
9080 
9030 
9151 
8975 
9155 
9154 
9035 
9166 
8945 
9040 
9174 
9175 
8980 
8950 
8955 
8930 
9085 
9050 
9193 
8985 
8990 
9207 
9055 
9218 
9005 
8995 
9000 
9220 
9221 
8960 
9230 
9239 
8920 
9250 
9252 
8940 
9256 
8915 
9060 

Methoxychlor 
Mirex 
Toxaphene (Chlorinated camphene) 
trans-Nanochlor 

n robiphenyl (BZ 
tachlorobiphenyl (BZ-194) 

,5,6-0ctachlorobiphenyl (BZ-195) 
,4',5-Heptachlorobiphenyl (BZ-170) 

,3',4,4'-Hexachlorobiphenyl (BZ-128) 
,3,3',4,5',6,6'-0ctachlorobiphenyl {BZ-201) .. 

,2',3,3',4,5,6'-Heptachlorobiphenyl . (BZ-17 4) 
2,2',3,3',4,5',6'-Heptadhh:irobil?~enyl •• (B~-1 "l7} 
2,2',3,3',4,6:~Hexachloro)?iph~nyl .. •• (BiZ'.;:1~2) 
2,2',3,4;4'.;o;5'~6~qctactilorobiphenyl • · 20$.t 
2,~,3 . ~f:I~~ . . ~<1h·~ 

c' •, 'f.;g~~' • ' ~ 

2,3, 
2,3,3',4, 
2;3,3:,4.,4',6-
2,3,3',4,4'~Pentachl 
2,3,3',4',6-Pentachlorobiphenyl (BZ-110) 
2,3,3',4'-Tetrachlorob1phenyl (BZ"56) 
2,3',4,4',5,5'-Hexachlorobiphenyl (BZ-16.7) 
2,3',4,4',5',6-Hexachlorobiphenyl (BZ-168) 
2,3,4,4',5-Pentachlorobiphenyl (BZ-114) 
2,3',4,4',5-Pentachlorobiphenyl (BZ-118) 
2,3',4,4',5'-Pentachlorobiphenyl (BZ-123) 
2,3',4,4',6-Pentachlorobiphenyl (BZ-119) 
2,3,4,4'-Tetrachlorobiphenyl (BZ-60) 
2,3',4,4'-Tetrachlorobiphenyl (BZ-66) 
2,3',4',5-Tetrachlorobiphenyl (BZ-70) 
2,3',4'-Trichlorobiphenyl (BZ-33) 
2,3-Dichlorobiphenyl (BZ-5) 
2,4,4',5-Tetrachlorobiphenyl (BZ-74) 
2,4,4'-Trichlorobiphenyl (BZ-28) 
2,4',5-Trichlorobiphenyl (BZ-31) 
2,4'-Dichlorobiphenyl (BZ-8) 
2-Chlorobiphenyl (BZ-1) 
3,3',4,4',5,5'-Hexachlorobiphenyl (BZ-169) 
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ORELAP Fields of Accreditation 

Columbia Analytical Services, Inc. Kelso 
1317 South 13th Ave. 
Kelso WA 98626 

Issue Date: 02/11/2013 Expiration Date: 02/10/2014 

ORELAP ID: WA100010 

EPA CODE: WA00035 

Certificate: WA 100010 - 005 

As of 02/11/2013 this list supercedes all previous lists for this certificate number. 
Customers. Please verify the current accreditation standing with ORELAP. 

Analyte Code 
9015 
8965 
8970 
9266 
8880 
8885 
8890 
8895 
8900 
8905 
8910 
8912 
8913 
9105 

EPA 81418 

Code 
7075 
7125 
7300 
7315 
7395 
7385 
7410 
8610 
8625 
7570 
7600 
7605 
7770 
7785 
7825 
7850 
7955 
7985 
8110 
8200 
8245 
8275 

EPA 8151A 

Analyte Code 
8655 
8545 
8560 
8555 
8595 
8605 
8620 
7775 
7780 
8650 

EPA 8260C 

Ana/yte Code 
5105 
5185 

Analyte 
3,3',4,4',5-Pentachlorobiphenyl (BZ-126) 
3,3',4,4'-Tetrachlorobiphenyl (BZ-77) 
3,4,4',5-Tetrachlorobiphenyl (BZ-81) 
3,4,4'-Trichlorobiphenyl (BZ-37) 
Aroclor-1016 (PCB-1016) 
Aroclor-1.221 (PCB-122 
Aroclor-1232 23 

24 
24 

-1254) 
(PCB-1260) 
(PCB-1262} 

-1268 (PCB-1268) 
chlorobiphenyl (BZ-209) 

Analyte 
2,4,5-T 
2,4-D 
2,4-DB 
Dalapon 
Dicamba 
Dichloroprop (Dichlorprop) 
Dinoseb (2-sec-butyl-4,6-dinitrophenol, DNBP) 
MCPA 
MCPP 
Silvex (2,4,5-TP) 

10307003 Volatile Organics: GC/MS (capillary column) 

Analyte 
1, 1, 1,2-Tetrachloroethane 
1, 1, 1-Trichloro-2,2,2-trifluoroethane 
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ORELAP Fields of Accreditation 

Columbia Analytical Services, Inc. Kelso 
1317 South 13th Ave. 
Kelso WA 98626 

Issue Date: 02/1112013 Expiration Date: 02/10/2014 

ORELAP ID: WA100010 

EPA CODE: WA00035 

Certificate: WA100010- 005 

As of 02/11/2013 this list supercedes all previous lists for this certificate number. 
Customers. Please verify the current accreditation standing with ORELAP. 

Analyte Code 
5160 
5110 
5195 
5165 
5167 
4630 
4640 
4670 
5150 
5155 
5210 
4570 
4585 
4610 
4635 
4655 
6800 
5215 
4615 
4660 
4620 
4735 
4510 
4665 
4410 
4500 
4535 
4860 
5020 
4536 
4540 
4910 
4995 
4305 
4315 
4320 
4325 
4330 
4340 
4375 
4385 
4390 
4395 
4400 
4450 
4455 
4475 
4575 
4505 
4525 
4705 
4645 
4680 
4595 
4625 
4725 
4755 
4810 
4765 
4835 
4870 

Analyte 
1, 1, 1-Trichloroethane 
1, 1,2,2-Tetrach!oroethane 
1, 1,2-Trichloro-1,2,2-trifluoroethane (Freon 113) 
1, 1,2-Trichloroethane 
1, 1.2-Trichlorofluoroethane 
1, 1-Dichloroethane 
1,1-Dichlor 
1,1-Di 
1,2,3-T 
1 

Bromodichloromethane 
Bromoform 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chlorodibromomethane 
Chloroform 
Chloroprene (2-Chloro-1,3-butadiene) 
cis & trans-1,2-Dichloroethene 
cis-1,2-Dichloroethylene 
cis-1,3-Dichloropropene 
Dibromomethane (Methylene bromide) 
Dichlorodifluoromethane (Freon-12) 
Diethyl ether 
Ethyl acetate 
Ethyl methacrylate 
Ethylbenzene 
Hexachlorobutadiene 
lodomethane (Methyl iodide) 
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Columbia Analytical Services, Inc. Kelso 
1317 South 13th Ave. 
Kelso WA 98626 

Issue Date: 02/11/2013 Expiration Date: 02/10/2014 

ORELAP ID: WA100010 

EPA CODE: WA00035 

Certificate: WA100010- 005 

As of 02/11/2013 this list supercedes all previous lists for this certificate number. 
Customers. Please verify the current accreditation standing with ORELAP. 

Analyte Code 
4875 
4900 
5240 
4925 
4950 
4960 
5000 
4975 
5245 
5005 
4435 
5090 
4440 
5100 
4370 
4445 
5115 
4700 
4685 
4605 
5170 
5175 
5225 
5235 
5260 

EPA 82700 

Analyte Code 
6715 
5155 
4610 
6221 
6885 
4615 
4620 
6420 
6630 
5790 
6380 
6425 
6735 
6835 
6795 
6840 
6000 
6130 
6175 
6185 
5992 
6005 
6190 
5735 
5795 
5800 
6360 
5145 
6385 
6400 
6430 
6460 

Ana/yte 
lsobutyl alcohol (2-Methyl-1-propanol) 
lsopropylbenzene 
m+p-xylene 
Methacrylonitrile 
Methyl bromide (Bromomethane) 
Methyl ch.loride (Chloro 
Methyl tert-b r ( 
Methyle 
m-Xylen 

e 
lmethylether {TAME) 

tert-Butylbenzen!:l . •• • . , : 
TetEachloroethyleri.e':(Per<;hloffl\l.thYle\1e) .. 

1~Naphthyla 
2;3.4,6-Tetrachlor 
2,4,5-Trichlorophenol 
2,4,6-Trichloroaniline 
2,4,6-Trichlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2,4-Dinitrotoluene (2,4-DNT) 
2,5-Dichlorophenol 
2,6-Dichlorophenol 
2,6-Dinitrotoluene (2,6-DNT) 
2-Chloroaniline 
2-Chloronaphthalene 
2-Chlorophenol 
2-Methyl-4,6-dinitrophenol (4,6-Dinitro-2-methylphenol) 
2-Methylaniline (o-Toluidine) 
2-Methylnaphthalene 
2-Methylphenol (o-Cresol) 
2-Naphthylamine 
2-Nitroaniline 
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ORELAP Fields of Accreditation 

Columbia Analytical Services, Inc. Kelso 
1317 South 13th Ave. 
Kelso WA 98626 

Issue Date: 02/11/2013 Expiration Date: 02/10/2014 

ORELAP ID: WA100010 

EPA CODE: WA00035 

Certificate: WA100010 - 005 

As of 02/11/2013 this list supercedes all previous lists for this certificate number. 
Customers. Please verify the current accreditation standing with ORELAP. 

Analyte Code 
6490 
5050 
6412 
5945 
6120 
6355 
6405 
6465 
5540 
5700 
5745 
6410 
6470 

Analyte 
2-Nitrophenol 
2-Picoline (2-Methylpyridine) 
3 & 4 Methyl phenol 
3,3'-Dichlorobenzidine 
3,3'-Dimethylbenzidine 
3-Methylcholanthrene 
3-Methyl 
3-Nitroa 

6500 enol 
6125 thylphenethylaniine 
5500 Acenaphthene 
5505 .Acenaphthylen~·. 
551 O ; Acetophef1one i· 
5545 
5555 
5560 
7065 
5575 
5580 
5605 
5590 
9309 
5600 
5585 
5610 
5630 
5760 
5765 
5780 
5670 
7180 
5680 
7260 
5855 
6065 
7405 
7410 
5895 
5905 
6070 
7475 
6135 
5925 
6200 
7580 
6265 
6270 
6275 
4835 
6285 
4840 
6290 
6315 
7725 
6320 
7740 

Diazinon 
Dibenz(a,h) anthracene 
Dibenzofuran 
Diethyl phthalate 
Dimethoate 
Dimethyl phthalate 
Di-n-butyl phthalate 
Di-n-octyl phthalate 
Famphur 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Hexachlorophene 
lndeno(1,2,3-cd) pyrene 
lsodrin 
lsophorone 
Ke pone 
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ORELAP Fields of Accreditation 

Columbia Analytical Services, Inc. Kelso 
1317 South 13th Ave. 
Kelso WA 98626 

ORELAP ID: WA100010 

EPA CODE: WA00035 

Certificate: WA 100010 - 005 

Issue Date: 02/11/2013 Expiration Date: 02/10/2014 

As of 02/11 /2013 this list supercedes all previous lists for this certificate number. 
Customers. Please verify the current accreditation standing with ORELAP. 

Analyte Code Analyte 

EPA 82700 SIM 

6345 
7825 
5005 
5015 
6525 
6530 
6535 
6555 
6560 
6565 
7955 
6590 
6600 
6605 
6608 
6615 
6625 
6650 
6665 
5095 
6685 
8235 

Methapyrilene 
Methyl parathion (Parathion, methyl) 
Naphthalene 
Nitrobenzene 
n-Nitrosodiethylamine 
n-Nitrosodimethylamine 
n-Nitrosodi 

Analyte Code 
6380 
6385 
5500 
5505 
5555 
5575 
5580 
5590 
9309 
5600 
5585 
5670 
5855 Ch 
6065 Di(2-
5895 01benz(a,h) a 
5905 Dibenzofuran 
6070 Diethyl phthalate 
6135 Dimethyl phthalate 
5925 Di-n-butyl phthalate 
6200 Di-n-octyl phthalate 
6265 Fluoranthene 
6270 Fluorene 
6315 lndeno(1,2,3-cd) pyrene 
5005 Naphthalene 
6605 Pentachlorophenol 
6615 Phenanthrene 
6665 Pyrene 

Selective Ion Monitoring 

EPA 8315A 10188008 Determination of Carbonyl Compounds by HPLG/UV-VIS 

Formaldehyde 

Page 27 of 44 



ORELAP Fields of Accreditation ORELAP ID: WA100010 

Columbia Analytical Services, Inc. Kelso 
1317 South 13th Ave. 

EPA CODE: WA00035 

Certificate: WA 100010 - 005 

Kelso WA 98626 

Issue Date: 02/11/2013 Expiration Date: 02/10/2014 

As of 02/11/2013 this list supercedes all previous lists for this certificate number. 
Customers. Please verify the current accreditation standing with ORELAP. 

EPA 8330B 

EPA 9012B 

EPA 9020B 

EPA 9040C 

EPA 9060A 

Analyte Code 
6885 
6160 
9651 
6185 
6190 
9303 
9507 
6150 
9510 

10308006 

Analyte 
1,3,5-Trinitrobenzene (1,3,5~TNB) 
1,3-Dinitrobenzene (1,3-DNB) 
2,4,6-Trinitroto!uene (2,4,6-TNT\ 
2,4-Dinitrotoluene (2,4-
2,6-Dinitrotol 6-
2-Amin 

Nitroaromatics, Nitramines and Nitrate Esters by High Performance 
Liquid Chromatography (HPLC) 

9306 dinitrotoluene {4-am-dnt) 
9513 otoluene 
6415 yl-2,4,6-trinitrophenylnltramlne (tetryl) 
5015 benzene 
6485 Nitroglycerin .• ·· . . • ··.. . . y. .··• · 
9522 Octahydro-1,3,!),7cte~ranitro-1~$.5,7-t~trazocine (J-IMX). 

9558 · . Pent~el)'!~ri'.<:Jl!eJr,an\tra!e:: . '..·' .··•• . < .· c '.•• 
9432 ;f(!i>0•\he,~~~YP'f~~~.ts2tri~it~S\f~~~·~rr~~j~ef:~i~ • • . 

';;<~(, 

Analyte Code ;K' 
1510 
1645 

Analyte Cod 
1900 

Analyte Code 
2040 

~~~ ....... ~ ...... ~~~~~~~~~~-----~~~~~~~~~~~~ 
Tot~rilria Amenal:Jle'cya'tiii:l~ '(automated colorimetric with off-line 
distillation} 

NCASI 94.03 0 

NCASI 99.01 

NWTPH-Dx 

Analyte Code 
9369 

NWTPH-Gx 

60002804 

90018409 

Analyte 
Diesel range organics (ORO) 

90018603 

Gasoline range organics (GRO) 

Selected HAPS in Condensates by GC/FID 

Oregon DEQ TPH Diesel Range 

Oregon DEQ TPH Gasoline Range Organics by GC/FID-PID Purge & 
Trap 
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ORELAP Fields of Accreditation ORELAP ID: WA100010 

Columbia Analytical Services, Inc. Kelso 
1317 South 13th Ave. 

EPA CODE: WA00035 

Certificate: WA 100010 - 005 

Kelso WA 98626 

Issue Date: 02/11/2013 Expiration Date: 02/10/2014 

As of 02/11/2013 this list supercedes all previous lists for this certificate number. 
Customers. Please verify the current accreditation standing with ORELAP. 

NWTPH-HCID 

Analyte Code 
2050 

SM 2120 B 20th ED 

Analyte Code 
1605 

SM 2310 B 20th ED 

SM 2320 B 20th ED 

SM 2340 B 20th ED 

SM 2540 B 20th ED 

Analyte Code 
1950 

SM 2540 C 20th ED 

SM 2540 D 20th ED 

Analyte Code 
1960 

SM 2540 F 20th ED 

Analyte Code 
1965 

SM 4500-CI C 20th ED 

Analyte Code 
1575 

SM 4500-CI F 20th ED 

Analyte Code 
1945 

SM 4500-CN E 20th ED 

Analyte Code 
1635 
1645 

90013200 Oregon DEQ Total Petroleum Hydrocarbon ID 

Ana!yte 
Total Petroleum Hydrocarbons (TPH) 

20224004 

Analyte 
Residue-settleab\e 

20078802 

Analyte 
Chloride 

20080506 

Analyte 
Residual free chlorine 

Analyte 
Cyanide 
Total cyanide 

20092404 

Color by Visual Comparison 

Chlorine by lodometric Method II 

Residual Chlorine by DPD Ferrous Titration 

Cyanide by Colorimetric Determination 
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ORELAP Fields of Accreditation 

Columbia Analytical Services, Inc. Kelso 
1317 South 13th Ave. 
Kelso WA 98626 

ORELAP ID: WA100010 

EPA CODE: WA00035 

Certificate: WA 100010 - 005 

Issue Date: 02/11/2013 Expiration Date: 02/1012014 

As of 02/1112013 this list supercedes all previous lists for this certificate number. 
Customers. Please verify the current accreditation standing with ORELAP. 

SM 4500-CN G 20th ED 20093203 Cyanide Amenable to Chlorination after Distillation 

Amenable cyanide 

SM 4500-CN-E-97 online 20096406 Cyanide by Colorimetric Method 

Analyte Code 
1635 

SM 4500-F-C 20th ED 

SM 4500-H+ B 20th ED 20104807 pH by Probe 

Analyte Code 
1900 

SM 4500-NH3 E 20th ED 

SM 4500-NH3 G 20th ED 

Analyte Code 
1515 

SM 4500-0 G 20th ED 

Analyte Co 
1880 

SM 4500-S2-D 20th ED 

Analyte Code 
2005 

SM 4500-S2-D-97 online 

Anafyte Code Analyte 
2005 Sulfide 

SM 4500-S2-F 20th ED 20126209 Sulfide by lodometric Titration 

___ Analyte Co_d_e ___ A_n_al~y_te_ 

2005 Sulfide 

SM 4500-S03-B 20th ED 20130205 Sulfite by lodometric Method 

SM 5210 B 20th ED 20134809 Biochemical Oxygen Demand, 5-Day (BODS) 

1530 Biochemical oxygen demand 
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ORELAP Fields of Accreditation 

Columbia Analytical Services, Inc. Kelso 
1317 South 13th Ave. 
Kelso WA 98626 

ORELAP ID: WA100010 

EPA CODE: WA00035 

Certificate: WA 100010 - 005 

Issue Date: 02/11/2013 Expiration Date: 02/10/2014 

As of 02/11/2013 this list supercedes all previous lists for this certificate number. 
Customers. Please verify the current accreditation standing with ORELAP. 

SM 5220 C 20th ED 20135608 Chemical Oxygen Demand by Closed Reflux and Titration 

Analyte Code Ana/yte 
1565 Chemical oxygen demand 

SM 5310 C 20th ED 20138403 Total Organic Carbon by Persulfate-Ultraviolet Oxidation Method 

Analyte Code 
2040 

SM 5540 C 20th ED 

Tannin and Lignin 

't!l:li~r~fc1;gphic Plate Cou!Jt;~ollfiPtlite (plate count agar): Heterotrophic 
Bactert~" · · ~· · · · '"~ · 

2555 

SM 9221 B (LTB) + C MPN (L TB): Total Coliform 

2500 

SM 9221 E (EC) 20th ED 

Analyte Co 
2530 

SM 9222 D (m-FC) 20th ED 

Analyte Code 
2530 

SM 9223 B (Colilert-18® Multiple-tube) 20th 
ED 

2530 Fecal coliforms 

SM 9230 B (PSE) 20th ED 20217203 Multiple Tube Fermentation Quantitative: Fecal Streptococci 

Analyte Code Analyte 
2540 Fecal streptococci 
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ORELAP Fields of Accreditation 

Columbia Analytical Services, Inc. Kelso 
1317 South 13th Ave. 
Kelso WA 98626 

ORELAP ID: WA100010 

EPA CODE: WA00035 

Certificate: WA 100010 - 005 

Issue Date: 02/1112013 Expiration Date: 02/10/2014 

As of 02/11/2013 this list supercedes all previous lists for this certificate number. 
Customers. Please verify the current accreditation standing with ORELAP. 

MATRIX : Solids 
Reference 

ASTM 04129 05 

Anaiyte Code 
2040 

ASTM 0422-63 

__ Analyte Code 
6118 

GAS PestMS2 (1699 modifie 

Analyte Cod 
8580 
8585 
8590 
7355 
7360 
7365 
7025 
7110 
7240 
7115 
7300 
7925 
7105 
7470 
7510 
7515 
7520 
7540 
7530 
7535 
7120 
7245 
7685 
7690 
6275 

Code 

30018907 

7725 lsodrln 
7810 Methoxychlor 
7870 Mirex · 
7910 trans-Nanochlor 

GAS SOC-Butyl 60035009 

EPA 1020A 

Analyte Code 
1201 
1202 
1209 
1203 

Analyte Code 
1780 

Analyte 
Butyltin trichloride 
Dibutyltin dichloride 
Tetrabutyltin 
Tributyltin chloride 

10117007 

Analyte 
lgnitability 

Description 

.Total and Organic Carbon in Water by High Temperature Oxidation 
and by Coulometfic Detection 

Butyltin by GC/Flame Photometric Detector 

lgnitability Setaflash Closed-cup Method 
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ORELAP Fields of Accreditation 

Columbia Analytical Services, Inc. Kelso 
1317 South 13th Ave. 
Kelso WA 98626 

ORELAP ID: WA100010 

EPA CODE: WA00035 

Certificate: WA100010 - 005 

Issue Date: 02/11/2013 Expiration Date: 02/10/2014 

As of 02/11/2013 this list supercedes all previous lists for this certificate number. 
Customers. Please verify the current accreditation standing with ORELAP. 

EPA 1110A 

Analyte Code 
1615 

EPA 1311 

Analyte Code 
8031 

EPA 1312 

8031 

EPA 160.3 

EPA 1630 

EPA1631E 

Analyte Code 
1095 

EPA 1664A (HEM) 

Analyte Co 
1803 
1860 

EPA 300.0 2.1 

EPA 30508 

EPA 314.0 

EPA 350.1 2 

Analyte Code 
1575 
1730 
2000 

Analyte Code 
8031 

Analyte Code 
1895 

Analyte Code 
1515 

10235208 Corrosivity Toward Steel 

Analyte 
Corrosivity 

10118806 Toxicity Characteristic leaching Procedure 

Trap, and Cold Vapor Atomic 

Grease) by Extraction and 

Analyte 
Extraction/Preparation 

10055400 Perchlorate in Drinking Water by Ion Chromatography 

Analyte 
Perchlorate 

10063602 Ammonia Nitrogen - Colorimetric, Auto Phenate 

Analyte 
Ammonia as N 
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ORELAP Fields of Accreditation 

Columbia Analytical Services, Inc. Kelso 
1317 South 13th Ave. 
Kelso WA 98626 

ORELAP ID: WA 100010 

EPA CODE: WA00035 

Certificate: WA 100010 - 005 

Issue Date: 02/1112013 Expiration Date: 02/1012014 

As of 02/11/2013 this list supercedes all previous lists for this certificate number. 
Customers. Please verify the current accreditation standing with ORELAP. 

EPA 353.2 2 10067604 Nitrate/Nitrite Nitrogen ·Automated, Cadmium 

EPA 3540C 

EPA 3541 

EPA 3550C 

EPA 3580A 

EPA 3620C 

EPA 3630C 

EPA 3640A 

EPA 365.3 

EPA 36608 

EPA 3665A 

Analyte Code 
1810 
1840 
1825 

Analyte Code 
8031 

Analyte Code 
8031 

1870 
1908 

Analyte Code 
8031 

Analyte Code 
8031 

Analyte 
Nitrate as N 
Nitrite as N 
Total nitrate+nitrite 

Orthophosphate as P 
Total Phosphate 

10148400 

Analyte 
Extraction/Preparation 

10148808 

Analyte 
Extraction/Preparation 

Sulfur cleanup 

Sulfuric Acid I permanganate Cleanup 
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ORELAP Fields of Accreditation 

Columbia Analytical Services, Inc. Kelso 
1317 South 13th Ave. 
Kelso WA 98626 

ORELAP ID: WA100010 

EPA CODE: WA00035 

Certificate: WA100010- 005 

Issue Date: 02/11/2013 Expiration Date: 02/10/2014 

As of 02/11/2013 this list supercedes all previous lists for this certificate number. 
Customers. Please verify the current accreditation standing with ORELAP. 

EPA 50308 10153409 Purge and trap for aqueous samples 

Analyte Code Analyte 
8031 Extraction/Preparation 

EPA 5035A 10284807 Closed-System Purge .• and-Trap and Extraction for Volatile Organics in 
Samples 

Analyte Code 
8031 

EPA 6010C 

Analyte Code 
1000 
1005 
1010 
1015 
1020 
1025 
1030 
1035 
1040 
1050 
1055 
1070 
1075 
1085 
1090 
1100 
1105 
1125 
1il40 
1.1.50 
1155 
1160 
1165 
1175 
1180 
1185 
1190 

EPA 6020A 

Aluminum 
1005 Antimony 
1010 Arsenic 
1015 Barium 
1020 Beryllium 
1030 Cadmium 
1040 Chromium 
1050 Cobalt 
1055 Copper 
1075 Lead 
1090 Manganese 
1100 Molybdenum 
1105 Nickel 
1140 Selenium 
1150 Silver 
1160 Strontium 
1165 Thallium 
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ORELAP Fields of Accreditation 

Columbia Analytical Services, Inc. Kelso 
1317 South 13th Ave. 
Kelso WA 98626 

ORELAP ID: WA100010 

EPA CODE: WA00035 

Certificate: WA100010 - 005 

Issue Date: 02/11/2013 Expiration Date: 02/10/2014 

As of 02/11/2013 this fist supercedes all previous lists for this certificate number. 
Customers. Please verify the current accreditation standing with ORELAP. 

Analyte Code 
1185 
1190 

Analyte 
Vanadium 
Zinc 

EPA 7010 10157809 Metals. by Graphite Furnace Atomic Absorption 

EPA 7062 

EPA 7196A 

EPA 74718 

EPA 7742 

EPA B015C 

EPA 80218 

EPA 80818 

Analyte Code 
1010 
1040 
1075 
1140 
1165 

Analyte Co 
1010 

1095 

9369 
4785 
9408 

Analyte 

Benzene 
4 765 Ethylbenzene 
5140 Toluene 
5260 Xylene (total) 

2,4'-DDD 
8585 2,4'-DDE 
8590 2,4'-DDT 
7355 4,4'-DDD 
7360 4,4'-DDE 
7365 4,4'-DDT 
7005 Ala chi or 
7025 Aldrin 

10159407 

10178800 Organochlorine Pesticides by GC/ECD 

7110 alpha-BHC (alpha-Hexachlorocyclohexane) 
7240 alpha-Chlordane 

Atomic Absorption 
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Columbia Analytical Services, Inc. Kelso 
1317 South 13th Ave. 
Kelso WA 98626 

Issue Date: 02/11/2013 Expiration Date: 02/10/2014 
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7115 
7250 
7300 
7925 
7105 
7470 
7510 
7515 
7520 
7540 
7530 
7535 
7120 
7245 
7685 
7690 
4835 
7725 
7810 
7870 
8250 
7910 

EPA 8082A 

Analyte Code 
9095 
9090 
9103 
9065 

'9020 
9112 
9116 
9114 
9120 
9133 
9134 
9075 
9025 
9139 
9080 
9030 
9151 
8975 
9155 
9154 
9035 
9166 
8945 
9040 
9174 
9175 
8980 
8950 
8955 
8930 
9085 
9050 
9193 
8985 
8990 

beta-BHC (beta-Hexachlorocyclohexane) 
Chlordane (tech.) 
Chlorpyrifos 
cis-Nonachlor 
delta-BHC 

ne 
BHC (Lindane, gamma-HexachlorocyclohexanE) 

a-Chlordane 

2,2',3,4',5,5',6 
2,2',:{4,5;5'~Hexac 
2,2',3,4',5',6-Hexachlorobiphenyl (BZ-149) 
2,2',3,4,5'-Pentachloroblphenyl {BZ"87) 
2,2',3,4',5-Pentachlorobiphenyl (BZ-90) 
2,2',3,4',5'-Pentachlorobiphenyl (BZ-97) 
2,2',3,5,5',6-Hexachlorobiphenyl (BZ-151) 
2,2',3,5',6-Pentachlorobiphenyl (BZ-95) 
2,2',3,5'-Tetrachlorobiphenyl (BZ-44) 
2,2',4,4',5,5'-Hexachlorobiphenyl (BZ-153) 
2,2',4,4',5,6'-Hexachlorobiphenyl (BZ-154) 
2,2',4,4',5-Pentachlorobiphenyl (BZ-99) 
2,2',4,5,5'-Pentachlorobiphenyl (BZ-101) 
2,2',4,5'-Tetrachlorobiphenyl (BZ-49) 
2,2',5,5'-Tetrachlorobiphenyl (BZ-52) 
2,2',5-Trichlorobiphenyl (BZ-18) 
2,3,3' ,4,4' ,5,5'-Heptachlorobiphenyl (BZ-189) 
2,3,3' ,4,4' ,5-Hexachlorobiphenyl (BZ-156) 
2,3,3',4,4',6-Hexachlorobiphenyl (BZ-158) 
2,3,3',4,4'-Pentachlorobiphenyl (BZ-105) 
2,3,3',4',6-Pentachlorobiphenyl (BZ-110) 
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Analyte Code Analyte 
9207 2,3 ,3' ,4'-T etrachlorobiphenyl (BZ-56) 
9055 2,3',4,4',5,5'-Hexachlorobiphenyl (BZ-167) 
9218 2,3' ,4,4' ,5' ,6-Hexachlorobiphenyl (BZ-168) 
9005 2, 3 ,4,4' ,5-Pentachforobiphenyl (BZ-114) 
8995 2,3',4,4',5-Pentachlorobiphenyl (BZ-118) 
9000 2,3',4,4';5'-Pentachloro 1 
9220 2,3',4,4',6-Pe 
9221 2,3,4,4'-
8960 2,3',4,4'-
9230 
9239 
8920 
9250 
9252 
8940 
9256 
8915 
9060 
9015 
8965 
8970 
9266 
8880 
8885 
8890 
8895 
8900 
8905 
8910 
8912 
8913 
9105 

EPA 81418 D 

7075 
7125 
7300 
7315 
7395 
7385 Demeton•s 
7410 Diaz in on 
8610 Dichlorovos (DDVP, Dichlorvos) · 
8625 Disulfoton 
7570 Ethoprop 
7600 Fensulfothion 
7605 Fenthion 
7770 Malathion 
7785 Merphos 
7825 Methyl parathion (Parathion, methyl) 
7850 Mevinphos 
7955 Parathion, ethyl 
7985 Pho rate 
8110 Ronne! 
8200 Tetrachlorvinphos (Stirophos, Gardona) Z-isomer 
8245 Tokuthion (Prothiophos) 
8275 Trichloronate 
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EPA 8151A 

EPA 8260C 

Analyte Code 
8655 
8545 
8560 
8555 
8595 
8605 
8620 
7775 
7780 
8650 

5167 
4630 
4640 
4670 
5150 
5155 
5210 

'4570 
4585 
4610 
4635 
4655 
6800 
5215 
4615 

Analyte 
2,4,5-T 
2,4-D 

4660 1; 
4620 1,4 
4735 1,4-
4510 1-Chlorohe 

10183207 

4665 2,2-Dichloropropane 

Chlorinated Herbicides by GC/ECD 

4410 2-Butanone (Methyl ethyl ketone~ MEK) 
4500 2-Chloroethyl vinyl ether · · ·· 
4535 2-Chlorotoluene 
4860 2-Hexanone 
5020 2-Nitropropane 
4536 4-Bromofluorobenzene 
4540 4-Chlorotoluene 
4910 4-lsopropyltoluene (p-Cymene) 
4995 4-Methyl-2-pentanone (MIBK) 
4305 Acetamide 
4315 Acetone 
4320 Acetonitrile 
4325 Acrolein (Propenal) 
4330 Acrylamide 
4340 Acrylonitrile 
4375 Benzene 
4385 Bromobenzene 
4390 Bromochloromethane 
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Analyte Gode 
4395 
4400 
4450 
4455 
4475 
4575 
4505 
4525 
4705 
4645 
4680 
4595 
4625 
4725 
4755 
4810 
4765 
4835 
4870 
4875 
4900 
5240 
4925 
4950 
4960 
5000 
4975 
5245 
5005 
4435 
5090 
4440 
5100 
4.370 
4445 
5115 
4700 
4685 
4605 
5170 
5175 
5225 
5235 
5260 

EPA 82700 

Ana/yte Gode 
6715 
5155 
4610 
6221 
6885 
4615 
4620 
6420 
6630 
5790 
6380 
6425 
6735 

Analyte 
Bromodichloromethane 
Bromoform 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene ·•.· 
Chlorodibromomethane 
Chloroform 
Chlorop 
cis & tra 

ropropene 
ane (Methylene bromide) 
romethane (Freon-12) 

yl ether 
ylacetate 

. Ethyl .methacrylati;, 
Efhylbenzene ; ;: 

tra 
Trichlor 
Trichjor 
Vinyl acetate 
Vinyl chloride 
Xylene (total) 

Analyte 

10186002 

1,2,4,5-Tetrachlorobenzene 
1,2,4-Trichlorobenzene 
1,2-Dichlorobenzene 
1,2-Diphenylhydrazine 
1,3,5-Trinitrobenzene (1,3,5-TNB) 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,4-Naphthoquinone 
1,4-Phenylenediamine 
1-Chloronaphthalene 
1-Methylnaphthalene 
1-Naphthylamine 
2,3 ,4 ,6-T etrachlorophenol 

Semivolatile Organic compounds by GC/MS 
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Analyte Code 
6835 
6795 
6840 
6000 
6130 
6175 
6185 
5992 
6005 
6190 
5735 
5795 
5800 
6360 
5145 
6385 
6400 
6430 
6460 
6490 
5050 
6412 
5945 
6120 
6355 
6405 
6465 
5540 
5700 
5745 
6410 
6470 
6500 
6125 
5500 
5505 
5510 
5545 
5555 
5560 

Analyte 
2,4,5-Trichlorophenol 
2,4,6-Trichloroaniline 
2,4,6-Trichlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2,4-Dinitrotolu 4-
2,5-Dic 
2,6-Dic 

ne 
aphthalene 

ophenol 
yl-4,6-dinitrophenol.(4,6-Dinitro-2-methylphenol) 

-Methylaniline (o-Toluidine) · 
2-Methy!naphthal~ne ... 
2~Methylphen0,l'(~~Cresof) 

••.. 2'."NaJ)!1tf!ylamlrle 

7065 Atrazine 
5575 Benzo(a)anthracene 
5580 Benzo(a)pyrene 
5605 Benzo( e )pyrene 
5590 Benzo(g,h,i)perylene 
9309 BenzoU)fluoranthene 
5600 Benzo(k)fluoranthene 
5585 Benzo[b]fluoranthene 
561 O Benzoic acid 
5630 Benzyl alcohol 
5760 bis(2-Chloroethoxy)methane 
5765 bis(2-Chloroethyl) ether 
5780 bis(2-Chloroisopropyl) ether 
5670 Butyl benzyl phthalate 
7180 Caprolactam 
5680 Carbazole 
7260 Chlorobenzilate 
5855 Chrysene 
6065 Di(2-ethylhexyl) phthalate (bis(2-Ethylhexyl)phthalate, DEHP) 
7405 Dial late 
7410 Diazinon 
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Analyte Code 

EPA 82700 SIM 

5895 
5905 
6070 
7475 
6135 
5925 
6200 
7580 
6265 
6270 
6275 
4835 
6285 
4840 
6290 
6315 
7725 
6320 
7740 
6345 
7825 
5005 
5015 
6525 
6530 
6535 
6555 
6560 
6565 
7955 
6590 
6600 
6605 
6608 
6615 
6625 
6650 
6665 
5095 
6685 
8235 

Ana/yte Code 
6380 
6385 
5500 
5505 
5555 
5575 
5580 
5590 
9309 
5600 
5585 
5670 
5855 
6065 
5895 
5905 

Ana/yte 
Dibenz(a,h) anthracene 
Dibenzofuran 
Diethyl phthalate 
Dimethoate 
Dimethyl phthalale 
Di-n-butyl phthalate 
Di-n-octyl phth 
Famph 
Fluoran 
F 

lorocyclopentadiene 
loroethane 

xachlorophene 
lndeno(1,2,3-cd) pyrene 
lsodrin 

Ana/yte 
1-Methylnaphthalene 
2-Methylnaphthalene 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(g,h ,i)perylene 
BenzoU)fluoranthene 
Benzo(k)fluoranthene 
Benzo[b]fluoranthene 
Butyl benzyl phthalate 
Chrysene 
Di(2-ethylhexyl) phthalate (bis(2-Ethylhexyl)phthalate, DEHP) 
Dibenz(a,h) anthracene 
Dibenzofuran 
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Analyte Code 
6070 
6135 
5925 
6200 
6265 
6270 
6315 
5005 
6605 
6615 
6665 

EPA 8330B 

Analyte Co 
6885 
6160 
9651 
6185 
6190 
9303 
9507 
6150 
9510 
9306 
9513 
6415 
5015 
6485 
9522 
9558 
9432 

EPA 9012B 

Analyte Code 
1510 
1645 

EPA 9013A 

Analyte Code 
8031 

EPA 9020B 

EPA 9030B 

EPA 9034 

Analyte Code 
2005 

Analyte 
Diethyl phthalate 
Dimethyl phthalate 
Di-n-butyl phthalate 
Di-n-octyl phthalate 
Fluoranthene 

Analyte 
Extraction/Preparation 

10194408 

Total organic halides (TOX) 

10195605 

10196006 

Analyte 
Sulfide 

colorimetric with off-line 

Total Organic Halides 

Acid-Soluble and Acid-Insoluble sulfides: Distillation 

Titrimetric Procedure for Acid-Soluble and Acid-Insoluble Sulfides 
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EPA 9056A 10199607 Determination of Inorganic Anions by Ion Chromatography 

1575 Chloride 
1730 Fluoride 
1805 Nitrate 
1835 Nitrite 
2000 Sulfate 

EPA 9071A 

Analyte Code 
1860 

NWTPH-Dx 

NWTPH-Gx 

NWTPH-HCID 

Analyte Code 
2050 

PLUMB 1981 
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The purpose of the QA program at ALS Environmental, Kelso is to ensure that our clients are provided 
with analytical data that is scientifically sound, legally defensible, and of known and documented quality. 
The concept of Quality Assurance can be extended, and is expressed in the mission statement of 

Columbia Analytical: 

''The mission of ALS Environmental, Kelso is to provide high quality, cost-effective, and 
timely professional testing services to our customers. We recognize that our success as a 
company is based on our ability to maintain customer satisfaction. To do this requires 
constant attention to customer needs, maintenance of state-of-the-art testing 
capabilities and successful management of our most important asset - our people - in a 
way that encourages professional growth, personal development and company 
commitment." 

3.1 Quality Management Systems 

In support of this mission, the laboratory has developed a Quality Management System to ensure 
all products and services meet our client's needs. The system is implemented and maintained by 
the Quality Assurance Manager with corporate oversight by the Manager of Quality Assurance, 
USA. These systems are based upon ISO 17025:2005 standards, upon which fundamental 
programs (NELAC 2003, 2009 and DoD QSM) are based. Implementation and documentation 
against these standards are communicated in corporate policy statements, this QAM, and SOPs. 
Actual procedures, actions and documentation are defined in both administrative and technical 
SOPs. Figure 3-1 shows the relationships of the quality systems and associated documentation. 
Quality systems include: 

Standard Operating Procedures 
Sample Management and Chain of Custody procedures 
Statistical Control Charting 
Standards Traceability 
Ethics Training 
Document Control 
Corrective Action Program 
Management Reviews 
Demonstration of Capability 

The effectiveness of the quality system is assessed in several ways, including: 

Internal and External Audits covering all aspects of the organization 
Annual Management Reviews 
Analysis of Customer Feedback 
Internal and External Proficiency Testing 
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Relationships of Quality Management Systems and Documentation 
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audits are performed to assess compliance with policies and procedures. SOPs are maintained 
for technical and administrative functions. A document control system is used for SOPs, as well 
as laboratory notebooks, and this QA Manual. A list of QA Program documents is provided in 
Appendix A and SOPs in Appendix F. 

Acceptable calibration procedures are defined in the SOP for each test procedure. Calibration 
procedures for other laboratory equipment (balances, thermometers, etc.) are also defined. 
Quality Control (QC) procedures are used to monitor the testing performed. Each analytical 
procedure has associated QC requirements to be achieved in order to demonstrate data quality. 
The use of method detection limit studies, control charting, technical training and preventive 
maintenance procedures further ensure the quality of data produced. Proficiency Testing (PT) 
samples are used as an external means of monitoring the quality and proficiency of the 
laboratory. PT samples are obtained from qualified vendors and are performed on a regular 
basis. In addition to method proficiency, documentation of analyst training is performed to 
ensure proficiency and competency of laboratory analysts and technicians. Sample handling and 
custody procedures are defined in SOPs. Procedures are also in place to monitor the sample 
storage areas. The technical elements of the QA program are discussed in further detail in later 
sections of this QA manual. 

3.4 Operational Assessments and Service to the Client 

The laboratory uses a number of systems to assess its daily operations. In addition to the 
routine quality control (QC) measurements, the senior laboratory management examines a 
number of other indicators to assess the overall ability of the laboratory to successfully perform 
analyses for its clients including; on-time performance, customer complaints, training reports 
and non-conformity reports. A frequent, routine assessment must also be made of the 
laboratory's facilities and resources in anticipation of accepting an additional or increased 
workload. 

ALS Environmental , Kelso utilizes a number of different methods to ensure that adequate 
resources are available for service demands. Senior staff meetings, tracking of outstanding 
proposals and an accurate, current synopsis of incoming work all assist the senior staff in 
properly allocating sufficient resources. All Requests for Proposal (RFP) documents are reviewed 
by the Project Manager and appropriate managerial staff to identify any project specific 
requirements that differ from the standard practices of the laboratory. Any requirements that 
cannot be met are noted and communicated to the client, as well as requesting the client to 
provide any project specific Quality Assurance Project Plans (QAPPs) if available. 
Status/production meetings are also conducted regularly with the laboratory and Project 
Managers to inform the staff of the status of incoming work, future projects, or project 
requirements. 

When a customer requests a modification to an SOP, policy, or standard specification the Project 
Manager will discuss the proposed deviation with the Client Services Manager, Laboratory 
Director, and department manager to obtain approval for the deviation. The QA PM may also be 
involved. All project-specific requirements must be on-file and with the service request upon 
logging in the samples. The modification or deviation must be documented. A Project-Specific 
Communication Form, Form V, or similar, may be used to document such deviations. 

The laboratory shall afford clients cooperation to clarify the client's request and to monitor the 
laboratory's performance in relation to the work performed, provided that the laboratory ensures 
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One of the most important aspects of the success of ALS, Kelso is the emphasis placed on the integrity 
of the data provided and the services rendered. This success is reliant on both the professional conduct 
of all employees within ALS, Kelso as well as established laboratory practices. All personnel involved 
with environmental testing and calibration activities must familiarize themselves with the quality 
documentation and implement the policies and procedures in their work. 

4.1 Professional Conduct 

To promote quality, ALS, Kelso requires certain standards of conduct and ethical performance 
among employees. The following examples of documented CAS policy are representative of these 
standards, and are not intended to be limiting or all-inclusive: 

Under no circumstances is the willful act of fraudulent manipulation of analytical data condoned. 
Such acts are to be reported immediately to senior management for appropriate corrective 
action. 
Unless specifically required in writing by a client, alteration, deviation or omission of written 
contractual requirements is not permitted. Such changes must be in writing and approved by 
senior management. 
Falsification of data in any form will not be tolerated. While much analytical data is subject to 
professional judgment and interpretation, outright falsification, whenever observed or 
discovered, will be documented, and appropriate remedies and punitive measures will be taken 
toward those individuals responsible. 
It is the responsibility of all ALS Environmental, Kelso employees to safeguard sensitive company 
information, client data, records, and information; and matters of national security concern 
should they arise. The nature of our business and the well being of our company and of our 
clients is dependent upon protecting and maintaining proprietary company/client information. 
All information, data, and reports (except that in the public domain) collected or assembled on 
behalf of a client is treated as confidential. Information may not be given to third parties without 
the consent of the client. Unauthorized release of confidential information about the company 
or its clients is taken seriously and is subject to formal disciplinary action. All employees sign a 
confidentiality agreement upon hire to protect the company and client's confidentiality and 
proprietary rights. 

4.2 Prevention and Detection of Improper, Unethical or Illegal Actions 

It is the intention of ALS, Kelso to proactively prevent and/or detect any improper, unethical or 
illegal action conducted within the laboratory. This is performed by the implementation of a 
program designed for not only the detection but also prevention. Prevention consists of 
educating all laboratory personnel in their roles and duties as employees, company policies, 
inappropriate practices, and their corresponding implications as described here. 
In addition to education, appropriate and inappropriate practices are included in SOPs such as 
manual integration, data review and specific method procedures. Electronic and hardcopy data 
audits are performed regularly, including periodic audits of chromatographic electronic data. 
Requirements are described in the Policy for Internal Quality Assurance Audits and details are 
listed in laboratory administrative SOPs. All aspects of this program are documented and retained 
on file according to the company policy on record retention. 
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The ALS Employee Handbook also contains information on the ALS ethics and data integrity 
program, including mechanisms for reporting and seeking advice on ethical decisions. 

4.3 Laboratory Data Integrity and Ethics Training 

Each employee receives in-depth core Data Integrity/Ethics Training. New employees are given a 
QA and Ethics orientation within the first month of hire, followed by the core training within 1 
year of hire. On an ongoing basis, all employees receive semi-annual ethics refresher training. 
Topics covered are documented in writing and all training is documented. It is the responsibility 
of the QA PM to ensure that the training is conducted as described. 

Key topics covered are the organizational mission and its relationship to the critical need for 
honesty and full disclosure in all analytical reporting, how and when to report data integrity 
issues and record keeping. Training includes discussion regarding all data integrity procedures, 
data integrity training documentation, in-depth data monitoring and data integrity procedure 
documentation. 

Trainees are required to understand that any infractions of the laboratory data integrity 
procedures will result in a detailed investigation that could lead to very serious consequences 
including immediate termination, or civil/criminal prosecution. 

The training session includes many concepts and topics, numerous examples of improper 
actions (defined by DoD as deviations from contract-specified or method-specified analytical 
practices and may be intentional or unintentional), legal and liability implications (company and 
personal), causes, prevention, awareness, and reporting mechanisms. 

4.4 Management and Employee Commitment 

ALS Environmental, Kelso makes every attempt to ensure that employees are free from any 
commercial, financial, or other undue pressures that might affect their quality of work. Related 
policies are described in the ALS Employee Handbook. This includes: 

ALS Open Door Policy (ALS Employee Handbook) - Employees are encouraged to bring 
any work related problems or concerns to the attention of local management or their 
Human Resources representative. However, depending on the extent or sensitivity of the 
concern, employees are encouraged to directly contact any member of upper 
management. 
Faircall -An anonymous and confidential reporting system available to all employees that 
is used to communicate misconduct and other concerns. The program shall help 
minimize negative morale, promote a positive work place, and encourage reporting 
suspected misconduct without retribution. Associated upper management is notified and 
the investigations are documented. 
Use of flexible work hours. Within reason and as approved by supervisors, employees are 
allowed flexible work hours in order to help ease schedule pressures which could impact 
decision-making and work quality. 
Operational and project scheduling assessments are continually made to ensure that 
project planning is performed and that adequate resources are available during 
anticipated periods of increased workloads. Procedures for subcontracting work are 
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The ALS Environmental, Kelso staff, consisting of approximately 150 employees, includes chemists, 
technicians and support personnel. They represent diverse educational backgrounds and experience, 
and provide the comprehensive skills that the laboratory requires. During seasonal workload increases, 
additional temporary employees may be hired to perform specific tasks. 

CAS is committed to providing an environment that encourages excellence. All employees share the 
responsibility for maintaining and improving the quality of our analytical services. The responsibilities of 
key personnel within the laboratory are described below. Table 5-1 lists the ALS Environmental, Kelso 
personnel assigned to these key positions. Managerial staff members are provided the authority and 
resources needed to perform their duties. An organizational chart of the laboratory, as well as the 
resumes of these key personnel, can be found in Appendix B. 

The role of the Laboratory Director is to provide technical, operational, and administrative 
leadership through planning, allocation and management of personnel and equipment resources. 
The Laboratory Director provides leadership and support for the QA program and is responsible for 
overall laboratory efficiency and the financial performance of the (Location) facility. The Laboratory 
Director has the authority to stop work in response to quality problems. The Laboratory Director also 
provides resources for implementation of the QA program, reviews and approves this QA Manual, 
reviews and approves standard operating procedures (SOPs), and provides support for business 
development by identifying and developing new markets through continuing support of the 
management of existing client activities. 

The Quality Assurance Manager (QAM) has the authority and responsibility for implementing, 
maintaining, and improving the quality system. This includes coordination of QA activities within the 
laboratory, ensuring that all personnel understand their contributions to the quality system, ensuring 
communication takes place at all levels within the laboratory regarding the effectiveness of the 
quality system, evaluating the effectiveness of training; and monitor trends and continually improve 
the quality system. Audit and surveillance results, control charts, proficiency testing results, data 
analysis, corrective and preventive actions, customer feedback, and management reviews can all are 
used to support quality system implementation. The QAM is responsible for ensuring compliance 
with NELAC standards (and ISO, DoD QSM, etc. as applicable). The QAM works with laboratory staff to 
establish effective quality control and assessment plans and has the authority to stop work in 
response to quality problems. The QAM is responsible for maintaining the QA Manual and 
performing an annual review of it; reviewing and approving SOPs and ensuring the annual review of 
technical SOPs; maintaining QA records such as metrological records, archived logbooks, PT results, 
etc.; document control; conducting PT sample studies; approving nonconformity and corrective 
action reports; maintaining the laboratory's certifications and approvals; and performing internal QA 
audits. 

The QAM reports directly to the Laboratory Director and also reports indirectly to the Manager of 
Quality Assurance, USA. It is important to note that when evaluating data, the QAM does so in an 
objective manner and free of outside, or managerial, influence. 

The Manager of Quality Assurance, USA is responsible for the overall QA program at all the ALS 
Environmental Group laboratories. The Manager of Quality Assurance, USA is responsible for 
oversight of QAMs regulatory compliance efforts (NELAC, ISO, DOD, etc). The Manager of Quality 
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Assurance, USA performs annual internal audits at each laboratory; maintains a database of 
laboratory certification/accreditation programs; approves company-wide SOPs; maintains a database 
of approved subcontract laboratories; provides assistance to the laboratory QA staff and laboratory 
managers; prepares a quarterly QA activity report; etc. 

In the case of absence of the Laboratory Director or QAM, deputies are assigned to act in that role. 
Default deputies for these positions are the Client Services Manager or Metals Department Manager 
(for the Laboratory Director) and the Laboratory Director (for the QAM). 

In the event that work is stopped in response to quality problems, only the Laboratory Director or 
Quality Assurance Manager has the authority to resume work. 

The Environmental Health and Safety Officer (EH&S) is responsible for the administration of the 
laboratory health and safety policies. This includes the formulation and implementation of safety 
policies, the supervision of new-employee safety training, the review of accidents, incidents and 
prevention plans, the monitoring of hazardous waste disposal and the conducting of departmental 
safety inspections. The EH&S officer is also designated as the Chemical Hygiene Officer. The EH&S 
Officer has a dotted-line reporting responsibility to ALS Kelso's EH&S Director. 

The Client Services Manager is responsible for the Client Services Department defined for the 
laboratory (i.e. Project Managers, electronic deliverables, etc.) and the sample management 
office/bottle preparation sections. The Client Services Department provides a complete interface with 
clients from initial project specification to final deliverables. Sample management handles all 
activities associated with receiving, storage, and disposal of samples. The Client Services Manager 
has the authority to stop subcontractor work in response to quality problems. 

The Project Manager is a scientist assigned to each client to act as a technical liaison between the 
client and the laboratory. The Project Manager is responsible for ensuring that the analyses 
performed by the laboratory meet all project, contract, and regulatory-specific requirements. This 
entails coordinating with the ALS Environmental, Kelso laboratory and administrative staff to ensure 
that client-specific needs are understood and that the services ALS Environmental, Kelso provides 
are properly executed and satisfy the requirements of the client. 

The Analvtical Laboratory is divided into operational units based upon specific disciplines. Each 
department is responsible for establishing, maintaining and documenting a QC program meeting 
department needs. Each Department Manager and Supervisor has the responsibility to ensure that 
QC functions are carried out as planned, and to guarantee the production of high quality data. 
Managers and bench-level supervisors monitor the day-to-day operations to ensure that 
productivity and data quality objectives are met. A department manager has the authority to stop 
work in response to quality problems in their area. Analysts have the responsibility to carry out 
testing according to prescribed methods, SOPs, and quality control guidelines particular to the 
laboratory in which he/she is working. 

The Sample Management Office plays a key role in the laboratory QA program by maintaining 
documentation for all samples received by the laboratory, and by assisting in the archival of all 
laboratory results. The sample management office staff is also responsible for the proper disposal of 
samples after analysis. 

Information Technology (IT) staff is responsible for the administration of the Laboratory 
Information Management System (LIMS) and other necessary support services. Other functions of the 
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Summary of Technical Experience and Qualifications 

Personnel Years of Experience Project Role 

Jeff Grindstaff, B.S. 23 Laboratory Director 

Suzanne LeMay, B.S. 25 Quality Assurance Program Manager 

Lynda Huckestein, B.S. 23 Client Services Manager 
Sample Management Office Manager 

Jeff Coronado, B.S. 22 Metals Department Manager 

Harvey Jacky, B.S. 23 General Chemistry Department Manager 

Loren Portwood 23 Semi-Volatile Organics Department 
Manager 

Jon James, B.A. 21 HPLC, GC/MS Organics Department 
Manager 

Christina Kerksieck, B.S. 4 
Microbiology Technical Manager 

Eileen Arnold, B.A. 30 Environmental Health and Safety Officer 

Mike Sullivan, B.S. 12 Information Technology 
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many available computer stations, improving efficiency and flexibility. The server is also used 
for data reporting, EDD generation, and administrative functions. Access to these systems is 
controlled by password. A standardized EDI (electronic data interchange) format is used as a 
reporting platform, providing functionality and flexibility for end users. With a common 
standardized communication platform, the EDI provides data reporting in a variety of hardcopy 
and electronic deliverable formats, including Staged Electronic Data Deliverable (SEDD) format. 

6.4 Backup and Security 

ALS Environmental, Kelso laboratory data is either acquired directly to the centralized acquisition 
server or acquired locally and then transferred to the server. All data is eventually moved to the 
centralized data acquisition server for reporting and archiving. Differential backups are 
performed on all file server information once per day, Sunday through Thursday. Full backups 
are performed each Friday night. Tapes are physically stored in a locked media cabinet within a 
locked, temperature controlled computer room, with every other full backup also securely stored 
offsite. 

Access to sample information and data is on a need-to-know basis. Access is restricted to the 
person's areas of responsibility. Passwords are required on all systems. No direct external, non
ALS Environmental, l<elso access is allowed to any of our network systems. 

The external e-mail system and Internet access is established via a single gateway to discourage 
unauthorized entry. ALS Environmental, Kelso uses a closed system for company e-mail. Files, 
such as electronic deliverables, are sent through the external e-mail system only via a trusted 
agent. The external messaging system operates through a single secure gateway. Email 
attachments sent in and out of the gateway are subject to a virus scan. Because the Internet is 
not regulated, we use a limited access approach to provide a firewall for added security. Virus 
screening is performed continuously on all network systems. 
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If any returning shipping cooler exhibits an odor or other abnormality after receipt and 
subsequent decontamination by laboratory personnel, a second, more vigorous decontamination 
process is employed. Containers exhibiting an odor or abnormality after the second 
decontamination process are promptly and properly discarded. ALS Environmental, l<elso keeps 
client-specific shipping requirements on file and utilizes major transportation carriers to 
guarantee that sample shipping requirements (same-day, overnight, etc.) are met. ALS 
Environmental, l<elso also provides courier service that makes regularly scheduled trips to the 
Greater Portland, Oregon Metropolitan area. 

When ALS Environmental, Kelso ships environmental samples to other laboratories for analysis 
each sample bottle is wrapped in protective material and placed in a plastic bag (preferably 
Ziploc®) to avoid any possible cross-contamination of samples during shipping. The sample 
management office (SMO) follows formalized procedures (SMO-GEN) for maintaining the 
samples' chain of custody, packaging and shipment. Dry ice or gel ice is the only temperature 
preservative used by ALS l<elso, unless otherwise specified by the client or receiving laboratory. 

7.2 Sample Receipt and Handling 

Standard Operating Procedures (SMO-GEN) are established for the receiving of samples into the 
laboratory. These procedures ensure that samples are received and properly logged into the 
laboratory, and that all associated documentation, including chain of custody forms, is complete 
and consistent with the samples received. 

Once samples are delivered to the ALS Environmental, Kelso sample management office (SMO), a 
Cooler Receipt and Preservation Check Form (CRF - See Figure 7-2 for an example) is used to 
assess the shipping cooler and its contents as received by the laboratory personnel. Verification 
of sample integrity includes the following activities: 

Assessment of custody seal presence/absence, location and signature; 
Temperature of sample containers upon receipt; 
Chain of custody documents properly used (entries in ink, signature present, etc.); 
Sample containers checked for integrity (broken, leaking, etc.); 
Sample is clearly marked and dated (bottle labels complete with required information); 
Appropriate containers (size, type) are received for the requested analyses; 
The minimum amount of sample material is provided for the analysis. 
Sample container labels and/or tags agree with chain of custody entries (identification, 
required analyses, etc.); 
Assessment of proper sample preservation (if inadequate, corrective action is employed); 
and 
VOC containers are inspected for the presence/absence of bubbles. (Assessment of 
proper preservation of VOC containers is performed by lab personnel). 

Samples are logged into a Laboratory Information Management System (LIMS). Any anomalies or 
discrepancies observed during the initial assessment are recorded on the CRF and COC 
documents. Potential problems with a sample shipment are addressed by contacting the client 
and discussing the pertinent issues. When the Project Manager and client have reached a 
satisfactory resolution, the login process may continue and analysis may begin. During the login 
process, each sample container is given a unique laboratory code and a service request form is 
generated. The LIMS generates a Service Request that contains client information, sample 
descriptions, sample matrix information, required analyses, sample collection dates, analysis due 
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DETERMINATIONa 

Coliform, Colilert (SM 9223) 
Coliform, Fecal and Total (SM 
9221, 9222D) 

Fecal Streptococci (SM 9230B) 

Acidity (SM 2310B) 

Alkalinity (SM 2320B) 

Ammonia (SM 4500NH3) 
Biochemical Oxygen 
Demand(SM 5210B) 

Bromate (EPA 300.1) 

Bromide (EPA 300.1) 
Chemical Oxygen Demand 
(SM 5220C) 

Chloride (EPA 300.0) 

Chloride (EPA 9056) 
Chlorine, Total Residual (SM 
4500 Cl F) 

Chlorite (EPA 300.1) 

Chlorophyll-A (SM 11200H) 

Chromium VI (EPA 7196A) 

Color (SM 2120B) 
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Table 7-1 
Sample Preservation and Holding Times 

HOLDING 
MATRIXb CONTAIN ERe PRESERVATION TIME 

Bacterial Tests 
P, Bottle or Cool, 4°C, 0.008% 

W, DW Bag Na S 0 d 6-24 hours• 
Cool, 4°C, 0.008% 

W,S,DW P,G Na S 0 d 6-24 hours• 

Cool, 4°C, 0.008% 
w P,G Na S 0 d 6-24 hours• 

Inorganic Tests 

w P,G Cool, 4°C 14 daySEPA 

W, DW P,G Cool, 4°C 14 daySEPA 

W, DW P,G 
Cool, 4°C, H

2
S0

4 
to 

pH<2 28 days 

w P,G Cool, 4°C 48 hours 

W, DW P,G 50mg/L EDA, cool to 4°C 28 days 

W, DW P,G None Required 28 days 

w P,G 
Cool, 4°C, H

2
S0

4 
to 

pH<2 28 days 

W, DW P,G None Required 28 days 

w,s P,G Cool, 4°C 28 days 

W,S P,G None Required 24 hours 

W, DW P,G 50mg/L EDA, cool to 4°C 14 days 
Analyze 

w GAmber Cool, 4°C immediately 

w P,G Cool, 4°C 24 hours 

W, DW P,G Cool, 4°C 48 hours 
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DETERMINATIONa 
Cyanide, Total and Amenable 
to Chlorination (EPA 335.4, 
9010, 9012) (SM 4500CN E,G) 
Cyanide, Weak Acid 
Dissociable (SM 4500CN I) 

Ferrous Iron (CAS SOP) 
Fluoride (EPA 300.0, SM 4500 
F-C) 

Fluoride (EPA 9056) 

Formaldehyde (ASTM 06303) 

Hardness (SM 2340C) 
Hydrogen lon (pH) (SM 4500H 
B) 
Kjeldahl and Organic Nitrogen 
(ASTM 03590-89) 

Nitrocellulose 

Nitrate (EPA 300.0) 

Nitrate (EPA 353.2) 

Nitrate (EPA 9056) 

Nitrate-Nitrite (EPA 353.2) 

Nitrite (EPA 300.0) 

Nitrite (EPA 353.2) 

Nitrite (EPA 9056) 
Orthophosphate (SM 4500 P-
E) 
Oxygen, Dissolved (Probe) 
(SM 45000 G) 
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HOLDING 
MATRIXb CONTAIN ERe PRESERVATION TIME 

Cool, 4°C, NaOH to 
pH> 12, plus 0.6 g 

W,S,DW P,G Ascorbic Acid 14 days 
Cool, 4°C, NaOH to pH 

w,s P,G >12 14 days 

W, D GAmber Cool, 4°C 24 hours 

W,S P,G Cool, 4°C 28 days 
Analyze 

w,s P,G Cool, 4°C immediately 

w GAmber Cool, 4°C 48 hours 

W, DW P,G HNO to pH<2 6 months 
Analyze 

W, DW P,G None Required immediately 

w P,G 
Cool, 4°C, H

2
S0

4 
to 

pH<2 28 days 

s G Cool, 4°C 28 days 

W, DW P,G Cool, 4°C 48 hours 
Cool, 4°C, H SO to 

2 4 

W,S P,G pH<2 48 hours 
Analyze 

W,S P,G Cool, 4°C immediately 
Cool, 4°C, H

2
S0

4 
to 

W DW P,G pH<2 28 days 

W, DW P,G Cool, 4°C 48 hours 

W,S P,G 
Cool, 4°C, H

2
S0

4 
to 

pH<2 48 hours 
Analyze 

W,S P,G Cool, 4°C immediately 
Analyze 

W, DW P,G Cool, 4°C immediately 

G, Bottle and Analyze 
W, DW Top None Required immediately 
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DETERMINATIONa 

Oxygen, Dissolved (Winkler) 

Phenolics, Total (EPA 
420.1,9056) 

Perch I orate (EPA 314 .0) 

Phosphorus, Total (EPA 365.3) 

Residue, Total (SM 2540B) 
Residue, Filterable (TDS) 
(SM2540C) 

Residue, Nonfilterable (TSS) 
(SM 2540D) 

Residue, Settleable (SM 
2540F) 

Residue, Volatile (EPA 160.4) 

Silica (SM 4500Si02 C) 
Specific Conductance(SM 
2 510 B) 

Sulfate (EPA 300.0) 

Sulfate (EPA 9056) 

Sulfide (SM 4500S2 D) 

Sulfide (SM 4500S2 F) 

Sulfide (9030/934) 

Sullfides, Acid Voaltile 

Sulfite (SM 4500S03 B) 
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HOLDING 
MATRIXb CONTAIN ERe PRESERVATION TIME 

G, Bottle and Fix on Site and Store in 
W, DW Top Dark 8 hours 

Cool, 4°C, H
2
S0

4 
to 

W, S GAmber pH<4 28 days 
Protect from temp. 

W, DW,S P,G extremes 28 days 

w P,G 
Cool, 4°C, H

2
S0

4 
to 

pH<2 28 days 

w P,G Cool, 4°C 7 days 

w P,G Cool, 4°C 7 days 

w P,G Cool, 4°C 7 days 

w P,G Cool, 4°C 48 hours 

w P,G Cool, 4°C 7 days 

w P Only Cool, 4°C 28 days 

W, DW P,G Cool, 4°C 28 days 

W, DW P,G Cool, 4°C 28 days 

w,s P,G Cool, 4°C 28 days 
Cool, 4°C, Add Zinc 
Acetate,plus Sodium 

w PG Hydroxide to pH>9 7 days 
Cool, 4°C, Add Zinc 
Acetate,plus Sodium 

w P,G Hydroxide to pH>9 7 days 
Cool, 4°C, Add Zinc 
Acetate,plus Sodium 

W,S P,G Hydroxide to pH>9 7 days 

s G Cool, 4°C 14 days 

w P,G None Required 24 hours 
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DETERMINATIONa 
Surfactants (M8AS) (SM 5540 
C) 

Tannin and Lignin (SM 55508) 

Turbidity (EPA 180.1) 
Oil and Grease, Hexane 
Extractable Material (EPA 
1664) 
Organic Carbon, Total (9060 
& SM 5310 C) 
Organic Carbon, Total (ASTM-
D4129) 

Organic Halogens, Total (EPA 
9020) 
Organic Halogens, Adsorbable 
(EPA 16508) 

Chromium VI (EPA 
7195/7191) 

Metals (200.7, 200.8, 200.9, 
6010, 6020) 

Metals (200.7, 200.8, 200.9, 
6010, 6020) 
Mercury (EPA 245.1, 7470, 
7471) 

Mercury ( 7471) 

1631E 

1631E 

Methyl Mercury 1630 

Arsenic Species 1632 
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HOLDING 
MATRIXb CONTAIN ERe PRESERVATION TIME 

w P,G Cool, 4°C 48 hours 

w P,G Cool, 4°C 28 days 

W, DW P,G Cool, 4°C 48 hours 

G, Teflon- Cool, 4°C, H
2
S0

4 
or HCL 

w Lined Cap to pH<2 28 days 
Cool, 4°C, H

2
S0

4 
to 

w P,G pH<2 28 days 

s P,G Cool, 4°C 28 days 
Cool, 4°C, H SO to 

2 4 
G, Teflon- pH<2, No headspace 

w Lined Cap 28 days 
G, Teflon-

w Lined Cap Cool, 4°C, HNO to pH<2 6 months 

Metals 

w P,G Cool, 4°C 24 hours 

W,DW P,G HNO to pH<2 6 months 

G, Teflon-
s Lined cap Cool, 4°C 6 months 

W, DW P,G HNO to pH<2 28 days 

s P,G Cool, 4°C 28 days 

w F 
Cool, 4°C, HCI or H

2
S0

4 

to pH<2 90 days 

s F Freeze < -15°C 1 Yr 

W,S,T F HCL to pH<2 6 months 
HCL to pH<2, Cool < 

w G 4°C 28 days 
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DETERMINATIONa 

Gasoline Range Organics 
(8015, NWTPH-Gx) 

Gasoline Range Organics 
(8015, NWTPH-Gx) 

Purgeable Halocarbons ( 624, 
8021, 8260) 

Purgeable Halocarbons ( 624, 
8021, 8260) 

Purgeable Halocarbons ( 
8021, 8260) 

Purgeable Halocarbons ( 
8021, 8260) 

Purgeable Halocarbons ( 
8021, 8260) 

Purgeable Aromatic 
Hydrocarbons (including BTEX 
and MTBE 624, 8021, 8260) 

Purgeable Aromatic 
Hydrocarbons (including BTEX 
and MTBE 624, 8021, 8260) 
Purgeable Aromatic 
Hydrocarbons (including BTEX 
and MTBE 624, 8021, 8260) 
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HOLDING 
MATRIXb CONTAIN ERe PRESERVATION TIME 

Volatile Organics 
G, Teflon-
Lined, Cool, 4°C, HCI to pH<2, 

w Septum Cap No headspace 14 days 

G, Teflon- Cool, 4°C, Minimize 
s Lined Cap Head space 14 days 

G, Teflon- No Residual Chlorine 
Lined, Present: HCI to pH<2, 

w Septum Cap Cool, 4°C, No Headspace 14 days 

G, Teflon- Residual Chlorine 
Lined, Present: 10% Na

2
Sp,. 

w Septum Cap HCI to pH<2, Cool, 4°C 14 days 

G, Teflon- Cool, 4°C, Minimize 
s Lined Cap Head space 14 days 

48 hrs to 
prepare from 
Encore, 14 days 

Encore, Freeze at -20°C after 
s Method 5035 Methanol, Cool, 4C preparation. 

48 hrs to 
prepare from 
Encore, 14 days 

Sodium Bisulfate Cool, after 
s Method 5035 40C preparation. 

G, Teflon-
Lined,Septum No Residual Chlorine 
Cap, No Present: HCI to pH<2, 

w Head space Cool, 4 °C, No Heads pace 14 days 
G, Teflon-
Lined,Septum Residual Chlorine 
Cap, No Present: 10% Na

2
Sp

3
, 

w Head space HCI to pH<2, Cool 4°C 14 days 

G, Teflon- Cool, 4°C, Minimize 
s Lined Cap Head space 14 days 
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DETERMINATIONa 

Purgeable Aromatic 
Hydrocarbons (including BTEX 
and MTBE 624, 8021, 8260) 

Purgeable Aromatic 
Hydrocarbons (including BTEX 
and MTBE 624, 8021, 8260) 

Acrolein, Acrylonitrile, 
Acetonitrile (624, 8260) 

EDB and DBCP (EPA 8260) 

Vinyl chloride,styrene, 2-
chloroethyl vinyl ether (8260) 

Vinyl chI o ride, styrene, 2-
chloroethyl vinyl ether (8260) 

Nonyl Phenols 

Organotins (CAS SOP) 

Otto Fuel 

Resin and Fatty Acids (NCASI 
85.02) 

Methanol in Process Liquid 
NCASI 94.03 
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HOLDING 
MATRIXb CONTAIN ERe PRESERVATION TIME 

48 hrs to 
prepare from 
Encore, 14 days 

Encore, Freeze at -20°C after 
s Method 5035 Methanol, Cool, 4C preparation. 

48 hrs to 
prepare from 
Encore, 14 days 

Sodium Bisulfate Cool, after 
s Method 5035 40C preparation. 

G, Teflon-
Lined, Adjust pH to 4-5, Cool, 

w Septum Cap 4 °C, No head space 7 days 

G, Teflon- Cool, 4°C, 3 mg Na S 0, 
2 2 3 

W,S Lined Cap No Headspace 28 days 
G, Teflon-
Lined, Cool, 4°C, Minimize 

w Septum Cap Head space 7 days 
G, Teflon-
Lined, Cool, 40C, Minimize 

w Septum Cap Head space 7 days 

Semivolatile Organics 

G, Teflon- H2S04 to pH<2, 
w Lined Cap Cool, 4°C 28 days 

rdays until 
G, Teflon- extraction;40 days 

w,s Lined Cap Cool, 4°C after extraction 
7rdays until 

G, Teflon- extraction;40 days 
w Lined Cap Cool, 4°C after extraction 

30 days until 
G, Teflon- NaOH to pH > 10, extraction; 30 days 

w Lined Cap Cool, 4°CQ after extraction 

L 
G, Teflon-

Cool, 4°C 30 days 
Lined Cap 

ALS CROUP USA, CORP. Part of th e ALS Group 

www.alsglobal.com 
RICiHT SOLUTIOnS RICiHT PARTnER 



 

 

DETERMINATIONa 

HAPS - Condensates 
NCASI 99.01 

HAPS- lmpinger/Canisters 
NCASI 99.02 

Perfluorinated Compounds 
HPLC/MS/MS 

PBDE/ PBB - ROHS 
GC/MS 

Pharma Personal Care 
Products 
1694 

Nitroaromatics and Nitramines 
83308 

N itroaromatics 1 N itoramines 
HPLC/MS/MS 

Organic acids 
HPLC/MS/MS 

Petroleum Hydrocarbons, 
Extractable (Diesel-Range 
Orqanics) (EPA 8015) 

Alcohols and Glycols (EPA 
8015) 

Acid Extractable Semivolatile 
Organics (EPA 625, 8270) 

Base/Neutral Extractable 
Semivolatile Organics (EPA 
625, 8270) 

Chlorinated Herbicides (EPA 
8151) 

Quality Assurance Manual 

MATRIXb CONTAIN ERe PRESERVATION 

G, Teflon-
Cool, 4°C 

Lined Cap 

Cool, 4°C 

w p Cool, 4°C 

W,S,T G Cool, 4°C 

AmberG, 
w Teflon-Lined Cool, < 6°C 

Cap 

W,S 
G, Teflon-

Cool, 4°C 
Lined Cap 

W,S,T G 
Cool, 4°C 
Tissues < -10 C 

G, Teflon-
H2S04 to pH<2, w Lined, 
Cool, 4°C 

Septum Cap 

G, Teflon-
W,S Lined Cap Cool, 4°C 

G, Teflon-
w,s Lined Cap Cool, 4°Cg 

G, Teflon-
W,S Lined Cap Cool, 4°Cg 

G, Teflon-
W,S Lined Cap Cool, 4°Cg 

G, Teflon-
W,S Lined Cap Cool, 4°Cg 
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HOLDING TIME 

14/30 days 

21 days 

14 days until 
extraction; 40 days 
after extraction 

40 days after 
extraction 

7rdays until 
extraction; 30 days 
after extraction 
S 14, W 7 days 
until extraction; 40 
days after 
extraction 
S 14, W 7 days 
until extraction; 40 
days after 
extraction 

14 days 

7r days until 
extraction;40 days 
after extraction 

rdays until 
extraction;40 days 
after extraction 

7r days until 
extraction;40 days 
after extraction 

7r days until 
extraction;40 days 
after extraction 

7r days until 
extraction;40 days 
after extraction 



 

 

DETERMINATIONa 

Chlorinated Phenolics (EPA 
1653) 

Polynuclear Aromatic 
Hydrocarbons (EPA 625, 8270) 

Organochlorine Pesticides and 
PCBs (EPA 608, 8081, 8082, 
GC/MS/MS) 

Organophosphorus Pesticides 
(EPA 8141, GC/MS/MS) 

Nitrogen- and Phosphorus-
Containing Pesticides (EPA 
8141) 

Purgeable Organics (EPA 
524.2) 

EDB, DBCP, and TCP ( EPA 
504.1) 

Carbamates, 
Carbamoyloximes (EPA 5 31.1) 

Chlorinated Herbicides (EPA 
515.4) 

Chlorinated Pesticides (EPA 
508.1, 525.2) 

Diquat and Paraquat (EPA 
549.2) 

Endothall (EPA 5 48.1) 
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HOLDING 
MATRIXb CONTAIN ERe PRESERVATION TIME 

30 days until 
G, Teflon- H2S04 to pH<2, extraction; 30 days 

w Lined Cap Cool, 4°Cg after extraction 

7r days until 
G, Teflon- Cool, 4 oc, Store in extraction;40 days 

W,S Lined Cap Darkg after extraction 

rdays until 
G, Teflon- extraction;40 days 

w,s Lined Cap Cool, 4°C after extraction 

7r days until 
G, Teflon- Cool, 4°C, Store in extraction;40 days 

W,S Lined Cap Darkq after extraction 

7f days until 
G, Teflon- extraction;40 days 

W,S Lined Cap Cool, 4°Cg after extraction 

nn mq ater D. k" W 0 rq an1cs 
G, Teflon- Ascorbic Acid, HCI to 
Lined, pH<2, Cool, 4°C, No 

DW Septum cap Head space 14 days 
G, Teflon- Cool, 4 °C, 3 mg 
Lined, Na

2
5

2
0

3
, No 

DW Septum cap Head space 14 days 
1.8 mL 
monoch loroacetic 

G, Amber, acid to pH<3; 80 
Teflon-Lined mg/L Na

2
S

2
0

3 
if 

DW Cap Res.CI.; Cool, 4°C 28 days 
G, Amber, 14 days until 
Teflon-Lined If Res.CI, 2mg/4oml extraction; 21 days 

DW Cap NaS; Cool , <6°C after extraction 
G, Amber, 14 days until 
Teflon-Lined 50 mg/L NaS, HCI to extraction; 30 days 

DW Cap pH< 2;Cool 4°C after extraction 
G, Amber, ?days until 
Teflon-Lined 100 mg/L Na

2
Sp

3 
if extraction; 21 days 

DW Cap Res.CI.Cool 4°C after extraction 
G, Amber, 7 days until 
Teflon-Lined extraction; 14 days 

DW Cap Cool, 4°C after extraction 
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DETERMINATIONa 

Glyphosate (EPA 547) 

Haloacetic Acids (EPA 552.2) 

Semivolatile Organics (EPA 
525.2) 

Nitrosoamines (EPA 521) 

Selected Pesticides and Flame 
Retardants (EPA 52 7) 
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HOLDING 
MATRIXb CONTAIN ERe PRESERVATION TIME 

G, Amber, 
Teflon-Lined 100 mg/L 

DW Cap Na S 0 ,Cool, 4°C 14 days 
G, Amber, 14 days until 
Teflon-Lined 100 mg/L extraction; 7 days 

DW Cap NH CI,Cool, 4°C after extraction 
G, Amber, 14 days until 
Teflon-Lined 50 mg/L NaS, HCI to extraction; 30 days 

DW Cap pH< 2;Cool, 4°C after extraction 
G, Amber, 14 days until 
Teflon-Lined Dechlorinate at extraction; 28 days 

DW Cap collection9 after extraction 
G, Amber, 14 days until 
Teflon-Lined See Method, Cool, extraction; 28 days 

DW Cap 40C after extraction 

Toxicity Characteristic Leaching Procedure (TCLP) 
G, Teflon- Sample: Cool, 40C, 14 days until TCLP 

HW Lined Cap Store in Dark9 ext'n; 
Semivolatile Organics (EPA 
1311/8270) 7 days until 

TCLP extract: Cool, extraction; 40 days 
4°C, Store in Dark9 after extraction 

G, Teflon- 14 days until TCLP 
HW 

Organochlorine Pesticides (EPA 
Lined Cap Sample: Cool, 4°C ext'n; 

1311/8081) 7 days until 
TCLP extract: Cool, extraction; 40 days 
40C after extraction 

G, Teflon- 14 days until TCLP 
HW Lined Cap Sample: Cool, 40C ext'n; 

Chlorinated Herbicides (EPA 
1311/8151) 7 days until 

TCLP extract: Cool, extraction; 40 days 
40C after extraction 

28 days until 

Mercury( EPA 1311/7470) 
HW P,G Sample: Cool, 4°C extraction 

TCLP extract: HNO 28 days after 
3 

to pH<2 extraction 
180 days until 

Metals, except Mercury (EPA HW P,G Sample: Cool, 4oc extraction; 
1311/6010) TCLP extract: HN0

3 
14 days until TCLP 

to pH<2 ext'n; 
Volatile Organics (EPA G, Teflon- Sample: Cool, 4°C , 14 days until TCLP 
1311/8260) HW Lined Cap Minimize Headspace ext'n; 
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Extract: Cool 
HCL to pH,2, 
Head space 

ALSKL-QAM, Rev 22 
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4°(, 
No 14 days 

extraction 
after 

a For EPA SW-846 methods the method number is listed generically, without specific revision 
suffixes. 

b DW = Drinking Water, W =Water; S =Soil or Sediment; HW = Hazardous Waste 

c P = Polyethylene; G = Glass, F- Fluoropolymer 

d For chlorinated water samples 
e The maximum holding time is dependent upon the geographical proximity of sample source to the 
laboratory. 

f Fourteen days until extraction for soil, sediment, and sludge samples. 

g If the water sample contains residual chlorine, 10% sodium thiosulfate is used to dechlorinate. 
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Figure 7-1 
Chain of Custody Form 

A Enu.,onmental 
CHAIN OF CUSTODY 

1317 South 13tn Avo Kelso WA 9S626 I 360 S77 7222 I 800 69S 7222 I 360 636 1068 (fax) 

I 
I 

I 
I !! 

~.~~~-.-----------------------------------7 ~ 
~-~-,~v~w•"-'mR • .------------------------------------71 ~ 
h,~~-~,~~0~, --------------------------~1 8 
~,~~~~-. • .-------------------c~~,,. ---------------111 ~ ~~~~-------------------------7 $ r:~IPI._E_<t!:.!>;U,'IJ~ I l 
~--~S~AM~P~LE~ID~---r~D~A~JE~r-T~I~M~E-,~~~B~I~D~M~A~J~R~IX~ ~ 

REPORT REQUIREMEI-ITS 

PAGE 
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SR# ________________ _ 

OF COC# 

REMARKS 

-- I. AOU1ine Report' Msthod 

INVOICE INFORMATION 

PO • -------------
Bill To : 

Total Mt>tats: AI As Sb P.~ B.- R .Ca Cd Co C. C:U Fto Pb "-"g lvlr1 Mo Ni K II(] Na S., S1 11 Sn V lJ1 Hg 

Blank. SUrrogate, as 

requir~d 
(CIRCLE ONE) 

DMoOv.W Ml'tJit> AI As Sb Ba Be B Ga f'"..d Co G1 Cu f~ Pb Mg Mn Mo N! K f>lJ Na 5e ~ TI St1 V Zn l f<J 

*INDICATE STATE HYDROCARBON PROCEDURE: AK CA WI NORTHWEST OTHER: 

-- II. Report Dup., MS. MSD as TURNAROUND REQUIREMENTS SPECIAL INSTRUCTIONS/COMMENTS: 
required ___ 24hr __ .uJhr. 

-- Ill CLP Like Sum mal)' 

(no raw data) 
__ Sday 

__ StMdard 115 watong dayS/ 

-- IV Data Vahdauon Repa1 ___ Pro\lkle FAX A&SUns 

v EOO --
R'eQJested Report Date l' Sample Ship ment contains USDA regulated son samples (check box n applicable) 

RELINQUISHED BYo RECEIVED BYo RELINQUISHED BYo RECEIVED BYo 

Signature Date/T1me Signature Date/Tim a Signatur·e Dateffime Signature Datemme 

Pnnted Name Finn Printed Name F1nn Printed Name Form Pnnted Name Firm 
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A Environme n tal LANDFILL CHAIN OF CUSTODY 
t3178«Jt!l 13th Av-e. • Kebo,WA90026 • (300)577-7222 • (800) 69~-72'22 • FAXPti0)636-I061J 

REPORT REQUIREMENTS 

- I. RouttM Report ; Method 
StanK, Surrogate , as 
reqUired 

- II Report Dop , MS, MSO as 
req.Jired 

- Ill CLP Uke Summaf)' 
(no raw data) 

- IV Data Va.lidatroo Report 

v EDD 

INVOICE INFORMATION Cii:GI~ 'tlllld:l £OOt<tls ill:f JQ bot:: anah-7.t:!J· 
P.O. I --
Bill To: 

Tolbl~ ,, Sb "' Be C• Cd 

Ol~vt'>i ,..,.etals ,, 
"' "' 

.,. Ca (d 

~=========:....f SPECIAL INSTRUCTIONS/COMMENTS· 
TURNAROUND REQUIREMENTS 
__ 24hr -- 481'< 

__ Sday 

__ Standanl 0 5 we<k/ng days) 

Co C< c.. "' 
'" " (.u ,, 

PAGE 

Pb Mq ,.., 

"" Mg "'' 
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SA# ______________ _ 

OF ___ COG# ____ _ 

REMARKS 

RoQUOSied R-' Date 0 Sample Shipment contains USIDA regulated soil samples (check box if applicable) 

RELINQUISHED BY' RELINQUISHED BY' RELINQUISHED BY' RELINQU ISHED BY' 

Signatl#"e Oate/Tlme S4gnature Oatemme &gnaturre Oat am me Signature Date/Time 

Printed Name Finn Printed Name Firm Printed Name Firm Printed Name Firm 

LOVJf"WJhl 2012 lfY N.S Gnmr 
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Figure 7-2 

PC __ _ 
Cooler Receipt and Preservation Form 

Client I Project: __________________ _ _ _ Service Request Kl3 ____ __________ _ 

Received: ________ Opened: ________ By: ______ Unloaded: _______ By: ____ _ 

I . Samples were received via? Mail Fed Ex UPS DHL PDX Courier Hand Delivered 

2. Samples were received in: (circle) Cooler Box Envelope Other _ __________ ___ NA 

3 . Were custody seals on coolers? NA y 

y 

N 

N 

If yes, how many and where? _ _ _ ___________ _ 

If present, were custody seals intact? If p resent, were they signed and dated? y 

,._ CO<Teeted. Raw eon.ctod Corr. Thermometer Coolar/COC 10 Tracking Number 
Cooter Temp Cooler l e m Temp Blank Temp&'-* Factor 10 NA 

4 . Packing material: Inserts Baggics Bubble Wrap Gel Packs Wet Ice I)ry Ice Sleeves 

5. Were custody papers properly filled out (ink, signed, etc.)? 

6 . Did all bottles arrive in good condition (unbroken)? Indicate in the table below. 

7. Were all sample labels complete (i.e analysis, preservation, etc.)? 

8. Did all sample labels and tags agree wjth custody papers? Indicate major discrepancies in the table on page 2. 

9. Were appropriate bottles/containers and volumes received for the tests indicated? 

10. Were the pH-p reserved bottles (see SMO GEN SOP) received at the appropriate pH? Indicate in the table below 

II. W ere VOA vials received Mthout beadspace? Indicate in the table below. 

12. Was C1 2fRes negative? 

Sample 10 on Bottle Sample 10 on COC Identified by: 

Bottle Count Out of Head- Volume Reagent Lot 
SampleiO Bottle Type Temp space Broke pH Reagent addeQ Number 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

y 

y 

y 

y 

y 

y 

y 

y 

Initials 

NA 

N 

Filed 

N 

N 

N 

N 

N 

N 

N 

N 

Time 

Notes, Discrepa.11cies, & R esolutio11s: ________________________________ ___ _ __ _ 

Page _ _ of.. ____ _ 
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Figure 7-2 cont. 

C ooler Receipt and Preservation Form 

ALSKL-QAM, Rev 22 
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lient I Project: ________________________ Service Request KI3 ___________ _ 

@20 min, @20min1 @40min. @40min. @60 min. @60 m in 
Thermometer ID Corr. Factor Raw Blank Corr. Blank Raw Blank Corr. Blank Raw Blank Corr. Blank 

Sample 10 on Bottle Sample 10 o n COC Identified by: 

Bottle Count Out o f Head· V o lume Reagent L ot 
Sample iO Bottle Type Tem p space Broke pH Reag.e nt added Number Initials Time 

Votes, Discrepancies & Resolutions: 

Page __ of__ _ 
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Figure 7-2 cont. 

Cooler R eceipt and Preservation Form 

ALSKL-QAM, Rev 22 
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Client I Project: ______________ _____ _ Service Request KJ3 _________ _ 

Notes, Discrepancies & Resolutions: 

Page __ of_ __ 
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Figure 7-3 

Client: 
Project Name: 
Project Number: 
Project Description: 

QAPP/SOW Information: 

Reporting 

Tierlevel: 
In results field use: 
Flagging Requirements: 
Other Requirements: 

Sample Considerations: 

Sample Limitations: 
Sample Prep/Analysis: 
Non-Standard Holdtimes: 
Historical Data: 
Comments: 

Quality Assurance Manual 

Tier V Form 

Project Chemist: 
Service Request: 
LIMS Template ID: 

PFD: 
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Report to: 
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Document Control

 Making 

Entries onto Analytical Records



 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 



 

 

Out of Service 

SOP for Support Equipment Monitoring 

and Calibration (ADM-SEMC).



 

 

Standard Methods for the Examination of Water and Wastewater 

High Quality

Standard Methods for the Examination of Water and Wastewater

High Quality



 

 

SOP for Reagent Login and Tracking

SOP for Calibration of Instruments for Organics 

Chromatographic Analyses (SOC-CAL).
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Instruments for Organics Chromatographic Analyses (SOC-CAL)



 

 

Checking Volumetric Labware
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10.0 QUALITY CONTROL 
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A primary focus of ALS Kelso's QA Program is to ensure the accuracy, precision and comparability of all 
analytical results. Prior to using a procedure for the analysis on field samples, acceptable method 
performance is established by performing demonstration of capability analyses. Performance 
characteristics are established by performing method detection limit studies and assessing accuracy and 
precision according to the reference method. ALS Environmental, Kelso has established Quality Control 
(QC) objectives for precision and accuracy that are used to determine the acceptability of the data that is 
generated. These QC limits are either specified in the test methodology or are statistically derived based 
on the laboratory's historical data. Quality Control objectives are defined below. 

10.1 Quality Control Objectives 

10.1.1 Demonstration of Capability - A demonstration of capability (DOC) is made prior to 
using any new test method or when a technician is new to the method. This demonstration is 
made following regulatory, accreditation, or method specified procedures. In general, this 
demonstration does not test the performance of the method in real world samples, but in the 
applicable clean matrix free of target analytes and interferences. 

A quality control sample material may be obtained from an outside source or may be prepared in 
the laboratory. The analyte(s) is (are) diluted in a volume of clean matrix (for analytes which do 
not lend themselves to spiking, e.g., TSS, the demonstration of capability may be performed 
using quality control samples). Where specified, the method-required concentration levels are 
used. Four aliquots are prepared and analyzed according to the test procedure. The mean 
recovery and standard deviations are calculated and compared to the corresponding acceptance 
criteria for precision and accuracy in the test method or laboratory-generated acceptance 
criteria (if there are not established mandatory criteria). All parameters must meet the 
acceptance criteria. Where spike levels are not specified, actual Laboratory Control Sample 
results may be used to meet this requirement, provided acceptance criteria is met. 

10.1.2 Accuracy - Accuracy is a measure of the closeness of an individual measurement (or an 
average of multiple measurements) to the true or expected value. Accuracy is determined by 
calculating the mean value of results from ongoing analyses of laboratory-fortified blanks, 
standard reference materials, and standard solutions. In addition, laboratory-fortified (i.e. 
matrix-spiked) samples are also measured; this indicates the accuracy or bias in the actual 
sample matrix. Accuracy is expressed as percent recovery (% REC.) of the measured value, 
relative to the true or expected value. If a measurement process produces results whose mean is 
not the true or expected value, the process is said to be biased. Bias is the systematic error 
either inherent in a method of analysis (e.g., extraction efficiencies) or caused by an artifact of 
the measurement system (e.g., contamination). 

ALS Environmental, Kelso utilizes several quality control measures to eliminate analytical bias, 
including systematic analysis of method blanks, laboratory control samples and independent 
calibration verification standards. Because bias can be positive or negative, and because several 
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Subsampling and Compositing of Samples Tissue Sample 

Preparation
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procedures for the handling and analysis of all samples. Data is reported in units specified by the 
client and using ALS Environmental, Kelso or project-specified data qualifiers. 

10.2 Method Detection Limits, Method Reporting Limits, and Limits of Detection/Quantitation 

Method Detection Limits (MDL) for methods performed at Columbia Analyticai/(Location) is 
determined during initial method set up and if any significant changes are made. If an MDL study 
is not performed annually, the established MDL is verified by performing a limit of detection 
(LOD) verification on every instrument used in the analysis. The MDLs are determined by 
following the SOP for Performing Method Detection Limits Studies and Establishing Limits of 
Detection and Quantitation (ADM-MDL), which is based on the procedure in 40 CFR Part 136, 
Appendix B. As required by NELAP and DoD protocols, the validity of MDLs is verified using LOD 
verification samples. 

The Method Reporting Limit (MRL) is the lowest amount of an analyte in a sample that can be 
quantitatively determined with stated, acceptable precision and accuracy under stated analytical 
conditions (i.e. limit of quantitation- LOQ). LOQ are analyzed on an annual basis and cannot be 
lower than the lowest calibration standard. Current MDLs and MRLs are available from the 
laboratory. 

10.3 Quality Control Procedures 

The specific types, frequencies, and processes for quality control sample analysis are described 
in detail in method-specific standard operating procedures and listed below. These sample types 
and frequencies have been adopted for each method and a definition of each type of QC sample 
is provided below. 

10.3.1 Method Blank (a.k.a. Laboratory Reagent Blank) 

The method blank is an analyte-free matrix (water, soil, etc.) subjected to the entire analytical 
process. When analyte-free soil is not available, anhydrous sodium sulfate, organic-free sand, or 
an acceptable substitute is used. The method blank is analyzed to demonstrate that the 
analytical system itself does not introduce contamination. The method blank results should be 
below the Method Reporting Limit (MRL) or, if required for DoD projects, < Y2 MRL for the 
analyte(s) being tested. Otherwise, corrective action must be taken. A method blank is included 
with the analysis of every sample preparation batch, every 20 samples, or as stated in the 
method, whichever is more frequent. 

10.3.2 Calibration Blanks 

For some methods, calibration blanks are prepared along with calibration standards in order to 
create a calibration curve. Calibration blanks are free of the analyte of interest and, where 
applicable, provide the zero point of the calibration curve. Additional project-specific 
requirements may also apply to calibration blanks. 

10.3.3 Continuing Calibration Blanks 
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Continuing calibration blanks (CCBs) are solutions of analyte-free water, reagent, or solvent that 
are analyzed in order to verify the system is contamination-free when CCV standards are 
analyzed. The frequency of CCB analysis is either once every ten samples or as indicated in the 
method, whichever is greater. Additional project-specific requirements may also apply to 
continuing calibration blanks. 

10.3.4 Calibration Standards 

Calibration standards are solutions of known concentration prepared from primary standard or 
stock standard materials. Calibration standards are used to calibrate the instrument response 
with respect to analyte concentration. Standards are analyzed in accordance with the 
requirements stated in the particular method being used. 

10.3.5 Initial (or Independent) Calibration Verification Standards 

Initial (or independent) calibration verification standards (ICVs) are standards that are analyzed 
after calibration but prior to sample analysis, in order to verify the validity and accuracy of the 
standards used in for calibration. Once it is determined that there is no defect or error in the 
calibration standard(s), standards are considered valid and may be used for subsequent 
calibrations and quantitative determinations (as expiration dates and methods allow). The ICY 
standards are prepared from materials obtained from a source independent of that used for 
preparing the calibration standards ("second-source"). ICVs are also analyzed in accordance with 
method-specific requirements. 

10.3.6 Continuing Calibration Verification Standards 

Continuing calibration verification standards (CCYs) are midrange standards that are analyzed in 
order to verify that the calibration of the analytical system is still acceptable. The frequency of 
CCV analysis is either once every ten samples, or as indicated in the method. 

10.3.7 Internal Standards 

Internal standards are known amounts of specific compounds that are added to each sample 
prior to instrument analysis. Internal standards are generally used for GC/MS and ICP-MS 
procedures to correct sample results that have been affected by changes in instrument 
conditions or changes caused by matrix effects. The requirements for evaluation of internal 
standards are specified in each method and SOP. 

10.3.8 Surrogates 

Surrogates are organic compounds which are similar in chemical composition and 
chromatographic behavior to the analytes of interest, but which are not normally found in 
environmental samples. Depending on the analytical method, one or more of these compounds is 
added to method blanks, calibration and check standards, and samples (including duplicates, 
matrix spike samples, duplicate matrix spike samples and laboratory control samples) prior to 
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Recovery (%) = (M/T) x 100 



 

 

Recovery (%) = (S - A) x 100 ÷ T 
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SOP for Laboratory Data Review Process (ADM-DREV).  

CE-QA007, Making Entries onto Analytical Records

 Manual Integration Policy and , 

Manual Integration of Chromatographic Peaks.
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Note: Within the scope of this document, all possible data assessment requirements for various 
project protocols cannot be included in the listing below. This listing gives a general description 
of data evaluation practices used in the laboratory in compliance with NELAP Quality Systems 
requirements. Additional requirements exist for certain programs, such as projects under the 
DoD QSM protocols, and project-specific QAPPs. 

Method Calibration - Following the analysis of calibration blanks and standards according 
to the applicable SOP the calibration correlation coefficient, average response factor, etc. 
is calculated and compared to specified criteria. If the calibration meets criteria analysis 
may continue. If the calibration fails, any problems are isolated and corrected and the 
calibration standards reanalyzed. Following calibration and analysis of the independent 
calibration verification standard(s) the percent difference for the ICV is calculated. If the 
percent difference is within the specified limits the calibration is complete. If not, the 
problem associated with the calibration and/or ICV are isolated and corrected and 
verification and/or calibration is repeated. 

Continuing Calibration Verification (CCV) - Following the analysis of the CCV standard the 
percent difference is calculated and compared to specified criteria. If the CCV meets the 
criteria analysis may continue. If the CCV fails , routine corrective action is performed and 
documented and a 2nd CCV is analyzed. If this CCV meets criteria, analysis may continue, 
including any reanalysis of samples that were associated with a failing CCV. If the routine 
corrective action failed to produce an immediate CCV within criteria, then either 
acceptable performance is demonstrated (after additional corrective action) with two 
consecutive calibration verifications or a new initial calibration is performed. 

Method Blank- Results for the method blank are calculated as performed for samples. If 
results are less than the MRL (<Y2 MRL for DoD projects), the blank may be reported. If 
not, associated sample results are evaluated to determine the impact of the blank result. 
If possible, the source of the contamination is determined. If the contamination has 
affected sample results the blank and samples are reanalyzed. If positive blank results are 
reported, the blank (and sample) results are flagged with an appropriate flag, qualifier, or 
footnote. 

Sample Results (Inorganic) - Following sample analysis and calculations (including any 
dilutions made due to the sample matrix) the result is verified to fall within the 
calibration range. If not, the sample is diluted and analyzed to bring the result into 
calibration range. When sample and sample duplicates are analyzed for precision, the 
calculated RPD is compared to the specified limits. The sample and duplicate are 
reanalyzed if the criteria are exceeded. The samples may require re-preparation and 
reanalysis. For metals, additional measures as described in the applicable SOP may be 
taken to further evaluate results (dilution tests and/or post-digestion spikes). Results are 
reported when within the calibration range, or as estimates when outside the calibration 
range. When dilutions are performed the MRL is elevated accordingly and qualified. 
Efforts are made to meet the project MRL's including alternative analysis. 

Sample Results (Organic) - For GC/MS analyses, it is verified that the analysis was within 
the prescribed tune window. If not, the sample is reanalyzed. Following sample analysis 
and calculations (including any dilutions made due to the sample matrix) peak 
integrations, retention times, and spectra are evaluated to confirm qualitative 
identification. Internal standard responses and surrogate recoveries are evaluated against 
specified criteria. If internal standard response does not meet criteria, the sample is 
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Other studies as required for specific certifications, accreditations, or validations. 

PT samples are processed by entering them into the LIMS system as samples (assigned Service 
Request, due date, testing requirements, etc.) and are processed the same as field samples. The 
laboratory sections handle samples the same as field samples, performing the analyses following 
method requirements and performing data review. The laboratory sections submit results to the 
QA Manager for subsequent reporting to the appropriate agencies or study provider. Results of 
the performance evaluation samples and audits are reviewed by the QAM, Laboratory Director, 
the laboratory staff, and the Manager of Quality Assurance, USA. For any results outside 
acceptance criteria, the analysis data is reviewed to identify a root cause for the deficiency, and 
corrective action is taken and documented through nonconformance (NCAR) procedures. 
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Preventive maintenance is a crucial element of the Quality Assurance program. Instruments at ALS 
Environmental, Kelso (e.g., ICP/MS and ICP systems, GC/MS systems, atomic absorption spectrometers, 
analytical balances, gas and liquid chromatographs, etc.) are maintained under commercial service 
contracts or by qualified, in-house personnel. All instruments are operated and maintained according to 
the instrument operating manuals. All routine and special maintenance activities pertaining to the 
instruments are recorded in instrument maintenance logbooks. The maintenance logbooks used at ALS 
Environmental, l<elso contain extensive information about the instruments used at the laboratory. 

An initial demonstration of analytical control is required on every instrument used at ALS Environmental, 
Kelso before it may be used for sample analysis. If an instrument is modified or repaired, a return to 
analytical control is required before subsequent sample analyses can occur. When an instrument is 
acquired at the laboratory, the following information is noted in a bound maintenance notebook 
specifically associated with the new equipment: 

The equipment's serial number; 
Date the equipment was received; 
Date the equipment was placed into service; 
Condition of equipment when received (new, used, reconditioned, etc.); and 
Prior history of damage, malfunction, modification or repair (if known). 

Preventive maintenance procedures, frequencies, etc. are available for each instrument used at Columbia 
Analytical. They may be found in the various SOPs for routine methods performed on an instrument and 
may also be found in the operating or maintenance manuals provided with the equipment at the time of 
purchase. 

Responsibility for ensuring that routine maintenance is performed lies with the section supervisor. The 
supervisor may perform the maintenance or assign the maintenance task to a qualified bench level 
analyst who routinely operates the equipment. In the case of non-routine repair of capital equipment, 
the section supervisor is responsible for providing the repair, either by performing the repair themselves 
with manufacturer guidance or by acquiring on-site manufacturer repair. Each laboratory section 
maintains a critical parts inventory. The parts inventories include the items needed to perform the 
preventive maintenance procedures listed in Appendix D. 

This inventory or "parts list" also includes the items needed to perform any other routine maintenance 
and certain in-house non-routine repairs such as gas chromatography/mass spectrometry jet separators 
and electron multipliers and ICP/MS nebulizer. When performing maintenance on an instrument 
(whether preventive or corrective), additional information about the problem, attempted repairs, etc. is 
also recorded in the notebook. Typical logbook entries include the following information: 

Details and symptoms of the problem; 
Repairs and/or maintenance performed; 
Description and/or part number of replaced parts; 
Source(s) of the replaced parts; 
Analyst's signature and date; and 
Demonstration of return to analytical control. 
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Nonconformance and Corrective Action

 Handling Customer Feedback
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Environmental Health and Safety Manual.

  

ALS-Kelso Training Procedure

 

 



 

 

 

 
 

 

 

 

 

 

 

 

ALS-Kelso Training Procedure



 

 

 

Is a 4-replicate study 
required for the method? 

Is the analysis “spikeable”?  
(Can a LFB be performed?) 

Perform the IPR 
study as per the 
method. 

Yes  No 

Yes  

Does the method 
have accuracy and 
precision criteria for 
the study? 

No 

No 

Summarize 4 
consecutive 
LCSs. 

Yes  

Yes  

No  

No 

Compare results to 
the method criteria.  

Perform IPR 
study or 
summarize 4 
consecutive 
LFBs.    

Do the results meet the 
specified criteria?  

Compare results to the 
control limits for accuracy 
and precision.  

Document the results on a 
IPR summary form, submit a 
copy to training file and keep 
original on file in the lab.   

Does the 
procedure use 
QC standards   
(LCSs) ?  

Repeat the 
applicable 4-
replicate study. 

Yes  

Refer to 
instructions for 
special case 
analyses.* 



 

 

 

 Management and Technical Requirements 

for Laboratories Performing Environmental Analysis, 

 General requirements for the competence of testing 

and calibration laboratories, 

 DoD Quality Systems Manual for Environmental Laboratories, 

 Good Automated Laboratory Practices, Principles and Guidance to Regulations For Ensuring Data 

Integrity In Automated Laboratory Operations

 Manual for the Certification of Laboratories Analyzing Drinking Water

 Procedure Manual for the Environmental Laboratory Accreditation Program, 

 Test Methods for Evaluating Solid Waste, Physical/Chemical Methods

 Methods for Chemical Analysis of Water and Wastes

 Methods for the Determination of Inorganic Substances in Environmental Samples

 Methods for the Determination of Metals in Environmental Samples

 Methods for Organic Chemical Analysis of Municipal and Industrial Wastewater

 Methods for the Determination of Organic Compounds in Drinking Water

 Standard Methods for the Examination of Water and Wastewater

 

 

 Analytical Methods for Petroleum Hydrocarbons



 

 

 

 

 U. S. EPA Contract Laboratory Program National Functional Guidelines for Organic Data Review

 U. S. EPA Contract Laboratory Program National Functional Guidelines for Inorganic Data Review

 Recommended Protocols for Measuring Selected Environmental Variables in Puget Sound

 Chemical Testing Methods for Complying with the State of Washington Dangerous Waste 

Regulations

 Identification and Listing of Hazardous Waste,

 Analytical Methods for the Determination of Pollutants in Pulp and Paper Industry Wastewater

 Analytical Methods for the Determination of Pollutants in Pharmaceutical Manufacturing Industry 

Wastewaters
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Appendix A: Approved Signatories, QA Program Documents, Corporate SOP List 
Appendix B: Organizational Chart and Resumes of Key Personnel 
Appendix C: Major Analytical Equipment 
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Appendix E: Preventive Maintenance Procedures 
Appendix F: Standard Operating Procedures 
Appendix G: Laboratory Certifications and Accreditations 
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APPENDIX A 
 

Approved Signatories 
 

QA Program Documents 
 

Corporate Policies 
 

Administrative Corporate SOP List 
 
 



   

 

 

 

 

 
APPROVED SIGNATORIES FOR ANALYTICAL REPORTS 

 
ALS Environmental, Kelso, WA 

 
 

ARNOLD, EILEEN 
BAILEY, JOSH 
CHAN, JIM 
CORONADO, JEFFREY 
DEGNER, CARL 
DOMENIGHINI, LISA 
GRINDSTAFF, JEFF 
HADERLY, DOUGLAS 
HARRIS, LISA 
HOLMES, HOWARD 
HUCKESTEIN, LYNDA 
JACKY, HARVEY 
JAMES, JON 
KENNEDY, LES 
LEAF, CHRIS 
MALLOCH, JANET 
MIHAI-LAZAR, CARMEN 
MOORE, RACHEL 
MURRY, SHANE 
PORTWOOD, LOREN 
REASONER, KAREN 
SALATA, GREGORY 
SAMY, SHAR 
SHELDON, BRIAN 

 
 
 
 
 
 
 
 
 
 
Update: April 19, 2013  Approved by: Lynda Huckestein/Client Services Manager 
 



   

 

 

 

 

 
 

QA Program Files 
 

Program Location 

Quality Assurance Manual Q:\QA Manual\QAM.rXX.DOC 

Software Quality Assurance Plan Corp IT 

CAS-Kelso Certifications/Accreditations Cert_kel.xls 

Columbia Analytical Services MDL Tracking Spreadsheet Q:\MDL 
Tracking\MDL_LIST.r1.XLS 

Technical Training Summary Database TrainDat.mdb 

Approved Signatories List QAM App A 

Personnel resumes/qualifications HR dept 

Personnel Job Descriptions  HR Department 

CAS/KELSO DATA QUALITY OBJECTIVES CAS Kelso DQO 20XX.rX.xls 

Master Logbook of Laboratory Logbooks QA Masterlog-001 

Standard Operating Procedure Database Q:\ENVIRONMENTAL\1 SOP & 
Policy Statements\1_ Kelso 
SOP.xls 

 



   

 

 

 

 

Corporate SOPs 
 

SOP TITLE SOP Code Rev 
SOP 
Date 

LABORATORY ETHICS AND DATA QUALITY CE-GEN001 1.00 09/15/12 

BP LABORATORY MANAGEMENT PROGRAM 
SOP CE-GEN002 1.00 11/1/12 

RECORDS MANAGEMENT POLICY CE-GEN003 00.0 7/15/12 

PREVENTIVE ACTION CE-GEN004 00.0 7/1/12 

DOCUMENT CONTROL CE-GEN005 00.0 9/1/12 

DATA RECALL CE-GEN006 00.0 9/1/12 

PROCUREMENT CONTROL OF LABORATORY 
SERVICES AND SUPPLIES CE-GEN007 00.0 9/1/12 

METHOD DEVELOPMENT CE-GEN008 0.00 12/01/12 

ESTABLISHING STANDARD OPERATING 
PROCEDURES CE-GEN009 0.00 01/01/13 

HANDLING CUSTOMER FEEDBACK CE-GEN010 0.00 02/15/13 

ASSIGNING A TSR TO A PROJECT CE-GEN011 0.00 04/01/13 

INTERNAL AUDITS CE-QA001 00.0 1/1/12 

MANUAL INTEGRATION POLICY CE-QA002 00.0 3/15/12 

TRAINING POLICY CE-QA003 00.0 8/1/12 

QUALIFICATION OF SUBCONTRACT 
LABORATORIES CE-QA004 00.0 8/1/12 

LABORATORY MANAGEMENT REVIEW CE-QA005 00.0 9/1/12 

PROFICIENCY TESTING SAMPLE ANALYSIS CE-QA006 00.0 9/15/12 



   

 

 

 

 

SOP TITLE SOP Code Rev 
SOP 
Date 

MAKING ENTRIES ONTO ANALYTICAL 
RECORDS CE-QA007 00.0 9/1/12 

NONCONFORMITY AND CORRECTIVE ACTION CE-QA008 00.0 10/1/12 

CONTROL LIMITS CE-QA009 0.00 12/01/12 

ESTIMATION OF UNCERTAINTY OF 
ANALYTICAL MEASUREMENTS CE-QA010 0.00 01/15/13 

PERFORMING METHOD DETECTION LIMIT 
STUDIES AND ESTABLISHING LIMITS OF 
DETECTION AND QUANTITATION 

CE-QA011 0.00 02/15/13 

QUALITY OF REAAGENTS AND STANDARDS CE-QA012 0.00 02/15/13 



   

 

 

 

 

 

Forms 
 

FORM FILE NAME DATE 

Complaint Report G:\QA\QA_Forms/Complaint 
Report_r121509 09/10/12 

Critical Job Function Authorization Statement 
G:\QA\QA_Forms\IDC-CDC 

Certification Statements/Critical Job 
Function Authorization 

12/15/09 

Data Re-submittal Request Form G:\QA\QA_Forms/Data Resubmittal 
Request Form_r112107 11/21/07 

Demonstration of Capability Certification Statement (no 
table version) 

G:\QA\QA_Forms\IDC-CDC 
Certification Statements/DOC 

Certification Statement_r071206- 
06/10/11 

Extraction Solvent Critical Consumables Evaluation  
G:\QA\QA_Forms\Critical 

Consumables/ Critical Consumables 
Evaluation xxxxxx 

2012 

Laboratory Training Certification LAB-TRNG_r092109 9/21/09 

Metals Critical Consumables Evaluation  
G:\QA\QA_Forms\Critical 

Consumables /Critical Consumables 
Metals Evaluation xxxx 

2012 

Method Detection Limit Study Calculation Spreadsheet R:\LAB MDL LOD 
LOQ/MDL_FORMR4_r030510 3/5/10 

New Vendor Evaluation G:\QA\QA_Forms\Purchasing/ New 
Vendor Evaluation 092612 10/15/09 

Pipettes Critical Consumables Evaluation 
G:\QA\QA_Forms\Critical 

Consumables /Critical Consumables 
Pipettes 

11/08/11 

Procedure Change Form 
Q:\ENVIRONMENTAL\1 SOP & 

Policy Statements/SOP 
DISTRIBUTION FORMS 

12/16/10 

Reagent/Consumable Critical Consumables Evaluation 
G:\QA\QA_Forms\Critical 

Consumables/ Critical Consumables 
Evaluation xxxxxx 

5/3/11 

Standard Operating Procedure Change Form G:\QA\QA_Forms//SOP Change 
Form 9/21/09 

LOD Verification G \QA\QA_Forms\LOD 
Verification071610.xls 07/16/10 



   

 

 

 

 

LOQ Verification G \QA\QA_Forms\LOQ 
Verification022410.xls 02/24/10 

Various Training Plans G:\QA\QA_Forms\Training Plans\ NA 
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USA

March 2013
Raj Naran

Vice-President 

ALS Environmental – 

North America

Sally Roan  

Sales & Marketing 

Director N. America

Les Arnold

Director of 

Operations 

Eastern USA 

Chris Schepcoff

Laboratory 

Director

Houston, TX

Jeff Glaser

Laboratory 

Director

Holland, MI

Jeff Ogle

Laboratory 

Director

Cincinnati, OH

Brian Weigel

Laboratory 

Director

Jacksonville, FL

Jim Plassard

Laboratory 

Director – Dioxins

Houston, TX

Mike Perry

Laboratory 

Director

Rochester, NY

Ann Yeager

Director, HR

USA Life Sciences 

and Tribology

Cindy Richarsdon

Payroll Supervisor

Tish Davis

Corporate 

Controller 

USA Life Sciences 

and Tribology

Phillip Zagotti

Assistant 

Corporate 

Controller, USA 

Tambra Charles

Benefits and 

Disability 

Specialist

Joetta Ozuna

HR Business 

Partner Western 

USA

Alene Albright

HR Business 

Partner Tribology 

USA 

Peter Frick

 Laboratory 

Director 

Middletown, PA

Paul Painter

Laboratory 

Director

South Charleston,

West Virginia

Jeff Christian

Director of 

Operations 

Western USA

Ralph Poulsen

Laboratory 

Director

Tucson, AZ

Kelly Horiuchi

Laboratory 

Director

Simi Valley, CA

Roy French

Laboratory 

Director

Fort Collins, CO

Brent Stephens

Laboratory 

Director

Salt Lake City, UT

Rick Bagan

Laboratory 

Director

Everett, WA

Jeff Grindstaff

Laboratory 

Director

Kelso, WA

Hoai Van

Technical Director 

USA

Corporate Support Group

Sharon Warren

HR Business 

Partner Eastern 

USA

Jarrod Evans

Marketing 

Manager

North America

Albert Valle

LIMS Manager

USA

Hiren Prajapati

IT Manager

USA

Idelis Williams

QA Manager

USA

John Hall

Senior Accountant

USA

Jan Jenkins

Senior Buyer

USA

Lynn Pope

AP Group Leader

USA

Paola Rivera

Technical Sales 

Coordinator

USA

Dana Gohr

AR Group Leader

USA
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Laboratory Director
Jeff Grindstaff

Corporate EH&S 

Corporate
Information Technology 
Development/Operations

EH&S Coordinator
Eileen Arnold

Quality Assurance
Program Manager

Suzanne LeMay

QA Associate
T. Caron/D. Millerd

Corporate 
Quality Assurance

Client Services &
Sample Management

Lynda Huckestein

See 2nd Page

IT Support
Seth Hart
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Corporate Business 
Development/ Marketing

SVG Organics
Jeff Grindstaff 

(Acting)
Metals

Jeff Coronado

General 
Chemistry
Harvey Jacky

SVM Organics
Jon James

Technical Sales
Chris Ohland/
Todd Poyfair

HR Rep
Dena Jurhs

Human Resources
Joetta Ozuna

See 2nd Page See 2nd Page See 2nd Page See 2nd Page

Corporate
Human Resources

Facilities
Earl Foytack 

(Acting)
See 2nd Page



Kelso, Washington Laboratory
February 4, 2013

Operations

Report Production
A. Sheldon (S)

C. Blair
L. Bohannon

R. Hall
M. Jacobson
L. Ninneman
E. Peterson
J. Wygant 

Laboratory Director
Jeff Grindstaff

Client Services &
Sample Management

Lynda Huckestein

Metals
J. Bailey (S)

L. Jording (S)
E. Arnold (S)

B. Sheldon (S)
N. Becker
E. Cabrera

J. Chan
A. Cheatley

B. Hall
G. Jasper

J. Jones (T)
E. Mcallister
A. Mckorney

R. Moore
S. Patterson

M. Ritola
R. Stillick

T. Thomas
S. Tscheu

J. Wolf

General Chemistry
C. Mihai-Lazar (S)

B. Kirby (S)
T. Hanganu (S)
A. Bradbury (TL)
B. Hetland (TL)
M. Kanaly (TL)
E. Minium (TL)

N. Bakotich
G. Beatley
M. Bevans

B. Chappelle
A. Cheatley
P. Faiman
I. Franks
E. Lazar
S. Olsen

C. Schroeder
C. Sethe
N. Slater

M. Specht

Project 
Management

L. Domenighini
H. Holmes

A. Juell
C. Leaf

J. Malloch
G. Salata
S. Samy

LC
D. Haderly

M. Hall
S. Jones
M. May

C. Schroeder

SVM
C. Degner (S)

SVM 
Extractions

H. Bailey (S)
K. Bailey

R. Bencz (T)
W. Blake

M. Butcher
K. Collins

S. Dunnavant
S. Eldridge

C. Hart
R. Holden
D. Hongel

J. Laycock (T)
D. Marin (T)
A. Meyers

J. Peterson
K. Schmid
N. Selstad

L. Weiskopf
J. Westerdahl

Volatiles
H. Butcher
J. McCoy

K. Reasoner-
Weiderman
G. Roettger

N. Salata (PT)
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Bottle Preparation
J. Wick (S)

L. Garr
S. Maximiliano (T)

K. Morrow

SVG Organics
Jeff Grindstaff (Acting)

Metals
Jeff Coronado

General 
Chemistry
Harvey Jacky

SVM Organics
Jon James

GC
L. Portwood (S)

SVG 
Extractions

E. Bruno (S)
S. Caggiano

C. Christian (T)
Z. Dumke
L. Harris
R. Hayes

C. Huggins
C. Jones (PT)

Y. Kopitko
K. Miller

P. Mohseni
S. Murray
J. Schwab
J. Smith
S. Smith

M. Stueve
S. Sullivan

D. Vaillencourt
C. Vecchitto

B. Willard

Sample Receiving
L. Kennedy (S)

F. Adair
S. Davis

G. Hokkanen
B. Tobin
S. Wolf

B. Wygant

Sample Custodian
S. Heflin
D. Moore 

Kelso Facilities
E. Foytack (acting)

B. Wick
J. Kanaly
D. Iverson



Jeffrey A. Grindstaff 
1317 S. 13th Avenue       Kelso, WA 98626      +1 360 577 7222 

 

 

Education 

Allan Hancock College, 
Santa Maria, CA 
AA, Liberal Arts, 1986 
 
California Polytechnic 
State University 
San Luis Obispo, CA 
BS, Chemistry, 1989 
 
Hewlett-Packard Analytical 
Education Center 
Interpretation of Mass 
Spectra I, 1992 
 
Hewlett-Packard Analytical 
Education Center 
Mass Selective Detector 
Maintenance, 1993 
 
Richard Rogers Group 
Leadership Training, 
1996 
 
PTI International 
Sampling and Testing of 
Raw Materials, 2004 
 
 

Affiliations  
 
American Chemical 
Society, 1989 
 
 

Publications 
 
Mr. Grindstaff has a 
number of publications 
and presentations. For a 
complete list, contact  
ALS – Columbia. 
 
 
 
 
 
 
 
 

 Laboratory Director
2010 - Present 

Responsible for all phases of laboratory operations at the Kelso (WA) facility, including 
project planning, budgeting, and quality assurance. Primary duties include the direct 
management of the Kelso laboratory. 

Previous Experience 
Columbia Analytical Services, Inc. 
Kelso, WA 

Technical Manager III, 
Pharmaceutical, GC/MS VOA and 
Semi-VOA Laboratories, ‘97-‘10 

Primary responsibilities include leadership of the Pharmaceutical, GC/MS VOA and Semi-
VOA staff, management of method development, training, data review, tracking department 
workload, scheduling analyses. Responsible for ensuring data quality and timeliness. Also 
responsible for project management and coordination for pharmaceutical clients. 

 
Columbia Analytical Services, Inc. 
Kelso, WA 

Manager, GC/MS VOA Laboratory,  
‘94-‘97 

Responsible for supervision of GC/MS VOA staff, method development, training, data 
review, tracking department workload, scheduling analyses, and general maintenance and 
troubleshooting of GC/MS systems. 

 
Columbia Analytical Services, Inc. 
Kelso, WA 

Scientist III, GC/MS VOA Laboratory, 
’91-‘94 

Responsibilities included scheduling workload, data review, instrument maintenance and 
troubleshooting, and personnel training and evaluation. Also responsible for supervision of 
extraction personnel and instrument analysts. Additional supervisory duties included report 
generation and data review for GC analyses. Responsibilities also included project 
management and customer service.

Enseco-CRL 
Ventura, CA 

Chemist, ’90-‘91 

Established GC/MS department including inventory maintenance, preparation of state 
certification data packages, method development, SOPs, and extended data programs. 
Performed daily maintenance and troubleshooting of GC and GC/MS instrumentation. 
Scheduled and performed routine and non-routine VOA analyses. 

 Coast to Coast Analytical Service 
San Luis Obispo, CA 

GC/MS Chemist, VOA Laboratory, 
 ‘90-‘91 

 
Responsible for standard preparation for VOA analyses, instrument calibration, tuning, and 
maintenance. Also implemented and further developed EPA methods for quantitative 
analysis of pesticides and priority pollutants. 

 
 

 

 
 

 

 



Suzanne LeMay 
1317 S. 13th Avenue   |   Kelso, WA 98626   |   +1 360 577 7222 

 
Quality Assurance Manager 
2012 – Present 

Responsible for the overall implementation of the laboratory QA program.  Oversees 
implementation of Quality management systems including: Quality Assurance Manual, 
Certifications, SOP Control, Proficiency Testing (PT), Non-Conformity, Preventative Actions, 
Internal Auditing, Control Charting, Documentation of Training, and Metrology. Conducts 
employee QA training including orientations, sop, and ethics.  Maintains state, agency and 
program certifications/accreditations. Acts as primary point of contact during laboratory 
audits coordinates audit responses and corrective actions.   

 
Previous Experience 
 
Test America 
Portland, OR. 

Quality Assurance Manager, 
‘00 – ‘10 

Developed and implemented a Quality System compliant with state and national 
regulatory standards, including: Safe Drinking Water Act, Clean Water Act, and 
Resource Conservation and Recovery Act.  Acquired and maintained multiple laboratory 
accreditations including Oregon Environmental Laboratory Accreditation Program 
(ORELAP), Alaska Department of Environmental Conservation, Washington Department 
of Ecology, and California Environmental Laboratory Accreditation Program.  Developed 
and implemented an internal compliance auditing program.  Lead Quality Management 
projects designed to improve laboratory productivity, quality, and customer service.  
Organized and directed activities designed to anticipate and address quality issues in 
the laboratory.  Oversight of laboratory support systems and equipment including the 
DI water system, cold storage, foreign soil storage and disposal, and calibration of 
balances, thermometers, pipettes, etc.  Provided Quality Systems and Ethics training to 
laboratory staff. 
 

Oregon Analytical Laboratory 
Beaverton, OR. 

QA/QC Chemist, ‘92 – ‘00
Developed and implemented a lab quality system encompassing certifications, 
proficiency testing, corrective actions, internal auditing, training, and maintenance of 
lab support systems and equipment.  Wrote the lab QA Manual and developed and 
implemented document control procedures.  Obtained and maintained multiple 
laboratory accreditations and transitioned the quality system toward compliance with 
the emerging NELAP.  Directed a lab QA committee and participated in Total Quality 
Management and process improvement teams. 
 

Oregon Analytical Laboratory 
Beaverton, OR. 

Asbestos Team Leader,
 ‘90 – ‘92 

Obtained program accreditation under the National Voluntary Laboratory Accreditation 
Program (NVLAP).  Analyzed samples for bulk and airborne asbestos and supervised 
department analysts.  Provided method, quality and ethics training.  Obtained program 
accreditation under the National Voluntary Laboratory Accreditation Program (NVLAP). 

 
Oregon Analytical Laboratory 
Beaverton, OR. 

Analyst/Technician, ‘85 – ‘90
Performed sample preparation and analysis in the areas of bulk and airborne asbestos, 
transformer oil analysis, lube/fuel oil analysis, water chemistry, and particle analysis. 

 
 

 
 
 
 
 
 
 
 
 
Education 
 
University of Oregon – 
Eugene, OR 
BS Geology, 1981 
 
 
Ethics and Integrity 
Training; ORELAP/OELA 
Workshop, 2007 
How to Be a QA 
Manager; Advanced 
Systems, Inc., 2007 
Assessments for 
ISO/IEC 17025 and 
NELAC (ASI Course 300); 
Advanced Systems, Inc., 
2005 
Introduction to 
Assessments; Advanced 
Systems, Inc., 2005 
Environmental Training, 
Quality 
Assurance/Quality 
Control (ASI Course 103); 
Advanced Systems, Inc., 
2004 
Manager/Supervisor 
Training; Portland 
General Electric, 1998 
Statistics for 
Methodology 
Development; AOAC 
Short Course, 1994 
Quality Assurance for 
Analytical Laboratories, 
AOAC, 1991 
 
 



Eileen M. Arnold 
1317 S. 13th Avenue       Kelso, WA 98626      +1 360 577 7222 

 

 

Education 

Immaculata College, 
Immaculata, PA 
BA, Chemistry, 1977 
 
 

Affiliations 

American Chemical 
Society, Member since 
1987. 
 
 
 
 
 
 
 
 
 
 

 Scientist, Metals Laboratory/Kelso Health and 
Safety Officer 
2011 - Present 

Supervisor of the Metals reporting group responsible for ensuring timely, accurate 
reporting of all metals reports.  Responsible for updating instrument specific data, such 
as MDL and control limits.  Analyst for the Inductively Coupled Argon Plasma (ICAP) 
Emission Spectrometer.  This involves digestion, instrumental analysis, and report 
generation for environmental samples using approved EPA techniques. 

Environmental, Health and Safety Officer responsibilities include development and 
implementation of the Kelso Health and Safety program, including accident investigation 
and incident review, maintenance of all safety related equipment, review of monthly 
safety audits, and completion of all Federal and State mandated EH&S reports. 

 

Previous Experience 
 
Columbia Analytical Services, Inc. 
Kelso, WA 

Scientist IV Metals Laboratory/Kelso 
Health and Safety Officer, ’94-‘11 

Duties as described above. 

 
Columbia Analytical Services, Inc. 
Kelso, WA 

Project Chemist, ‘92-‘94 

Duties included technical project management and customer service. Responsible for 
meeting the clients' needs of timely and appropriate analyses, and to act as liaison for all 
client-related activities within Columbia Analytical Services, Inc. 

 
Columbia Analytical Services, Inc. 
Kelso, WA 

Scientist IV Metals Laboratory, ’87-
‘92 

Duties include the operation and maintenance of the Inductively Coupled Argon Plasma 
(ICAP) Emission Spectrometer.  This involves digestion, instrumental analysis, and report 
generation for environmental samples using approved EPA techniques. 
 

Dow Corning Corporation. 
Springfield, OR 

Chemist, ‘86-‘87 

Responsibilities included ICP and atomic absorption work in silicon manufacturing. Methods 
development for ICP analysis of minor impurities found in silicon.  
 

 Ametek, Inc. 
Harleysville, PA 

Chemist, ’86-‘87 

 Responsibilities included product research and development chemist involved in production 
of thin-film semiconductors for use as solar cells.  Work involved AA and SEM techniques 
 

 Janbridge, Inc.. 
Philadelphia, PA 

Chemist, ‘78-‘82  
 Responsibilities included maintaining electroplating process lines through wet chemical 

analysis techniques, and performed Quality Assurance testing on printed circuit boards. 

 

 



Lynda A. Huckestein 
1317 S. 13th Avenue       Kelso, WA 98626      +1 360 577 7222 

 

 

Education 

Oregon State 
University,       
Corvallis, OR 
BS in Microbiology, 
1983 
 

 

 

 Client Services Manager IV
1998 - Present 

Management of the Client Services Departments: Project Management, 
Electronic Data Deliverables and Report Generation, and Sample Management. 
Oversee the client services for approximately $15 million in revenue annually. 
Personally responsible for approximately $2 million of direct technical project 
management annually providing technical and regulatory interpretation 
assistance, as well as project organization of work received by the laboratory.  

Previous Experience 
Columbia Analytical Services, Inc. 

Kelso, WA 

Project Chemist, ’92-‘98 

Primary responsibilities included technical project management and client service in areas 
of pulp & paper, marine sediment and tissue services, mining, and DOD. Also responsible 
for providing technical and regulatory interpretation assistance as-well-as project 
organization to work received by the laboratory. 
 

Columbia Analytical Services, Inc. 

Kelso, WA 

Project Chemist and Dept. Manager, 
General Chemistry Laboratory, ’89-‘92 

Responsible for management of the General Chemistry laboratory for routine wastewater, 
bioassay, and microbiological analyses. Also responsible for supervision of staff, data 
review, and reporting. 

 
Columbia Analytical Services, Inc. 

Kelso, WA 

Analyst III, 1989 

Primary responsibilities included coliform testing, total recoverable petroleum hydrocarbon 
extractions and analysis, BODs, ammonias, and TKN, in addition to miscellaneous wet 
chemistry analyses.   

 
Coffey Laboratories 

Portland, OR 

Microbiologist/Chemist, 1983 
 

Was responsible for Coliform analysis; water chemistry.   
 

 Oregon State University  

Corvallis, OR 

Laboratory Assistant, 1983 
 

 Performed wheat spike dissection and tissue culture.   
 

   
  

   
   

 
 
 
 
 
 
 
 
 

 

 

 



Jeffrey A. Coronado 
1317 S. 13th Avenue   |   Kelso, WA 98626   |   +1 360 577 7222 

 
Technical Manager IV, Metals Department 
Manager 
1992 – Present 

Management of the Kelso Metals Department with a staff of 22 chemists and 
technicians, and annual revenues approaching $4 million. Responsible for data quality 
and timeliness, annual budgeting, revenues, expenses, workload coordination, method 
development efforts, and resource allocation. 2001 to Present—Project Manager: 
Responsible for technical project management, ensuring overall data quality and 
compliance with customer requirements, and providing technical support to clients 
regarding laboratory application to projects.2008 to Present— Participation in the 
corporate Information Technology governance team ensuring software development 
activities are in line with the companies operational objectives.2010 to Present— 
Participation in multiple LIMS development teams responsible for defining the CAS 
product. Team leader for defining specifications of the Sample Preparation Module to 
capture preparation information across all laboratory departments.   

 
Previous Experience 
 
Columbia Analytical Services, Inc. 
Kelso, WA 

Metals Department Manager, 
‘92 – present 

Responsibilities included management of all aspects of the metal laboratory operation, 
including personnel training and evaluation, review of all metals data, and report 
generation. Also responsible for client service on a number of ongoing CAS accounts. 
Technical duties include primary analytical responsibility for trace level metals analysis by 
ICP/MS. Analyses range from routine water and soil analysis, to marine tissues, as well as 
industrial applications such as ultra-trace QA/QC work for various semiconductor clients. 
Also responsible for a number of specialized sample preparation techniques including 
trace metals in seawater by reductive precipitation, and arsenic and selenium speciation 
by ion-exchange chromatography. Developed methodology for performing mercury 
analysis at low part per trillion levels by cold vapor atomic fluorescence. 
 

Columbia Analytical Services, Inc. 
Kelso, WA 

Supervisor, GFAA Laboratory, 
‘89 – ‘92 

Responsibilities included supervision of metals analysis by graphite furnace atomic 
absorption following SW 846 and EPA CLP methodologies.  Duties include workload 
scheduling, data review, instrument maintenance, personnel training and evaluation. 

 
 

 
 
 
 
 
 
 
 
 
Education 
 
Western Washington 
University – 
Bellingham, WA 
BS, Chemistry, 1988 
 
Western Washington 
University – 
Bellingham, WA 
BA, Business 
Administration, 1985 
 
Winter Conference on 
Plasma 
Spectrochemistry  – 
Tucson, AZ, 2012 
 
 
LC/ICP-MS Training 
Course  – 
PerkinElmer,  2008 
 
Field Immunaossay 
Training Course  – 
EnSys Inc., 1995 
 
Winter Conference on 
Plasma 
Spectrochemistry  – 
San Diego, CA, 1994 
 
ICP-MS Training 
Course  – VG-
Elemental, 1992 
 



Harvey Jacky 
1317 S. 13th Avenue   |   Kelso, WA 98626   |   +1 360 577 7222 

 
General Chemistry Department Manager 
2008 – Present 

Oversee the operation of the General Chemistry and Microbiology groups.   Responsible 
for the quality and timeliness of the inorganic laboratories analytical reports, 
departmental budgets, workload coordination, method development efforts, cost-
effectiveness, and resource allocation. 

 
Previous Experience 
 
Columbia Analytical Services, Inc. 
Kelso, WA 

Project Manager III, ‘99 – ‘08
Responsible for technical project management, ensuring overall data quality and 
compliance with customer requirements, and providing technical support to clients 
regarding laboratory application to projects. Additionally, acts as a consultant to clients 
regarding industrial/environmental compliance issues; serving as liaison between clients 
and regulatory agencies. 
 

Coffey Laboratories 
Portland, OR 

Director of Project 
Management, ‘97 – ‘99

Responsible for technical project management. Communicated with clients to determine 
needs and expectations. Monitored laboratory production and ensured the timely 
completion of analytical projects. Technical consultant for clients regarding 
environmental compliance. Supervised and managed other members of the project 
management team. Served as a member of the senior management team for oversight of 
general operations, strategic planning, finances, and policy. 

 
Coffey Laboratories 
Portland, OR 

Project Manager/Chemist, ‘97
– ‘99 

Responsibilities: Served as primary liaison between Coffey Laboratories and major clients. 
Ensured that work was completed in a timely manner and done to client specifications. 
Served as technical consultant regarding environmental chemistry, soil remediation, and 
waste water industrial compliance. Clients included the Oregon Department of 
Transportation, Hazmat Unit, Portland, Oregon; Raythion Demilitarization Co., Umatilla, 
Oregon; Hydroblast - Wastewater Evaporator Systems, Vancouver, Washington; and Union 
Pacific Railroad, Northwest Region, Klamath Falls, Oregon. 

 
Coffey Laboratories 
Portland, OR 

Technical Sales 
Representative, ‘95 – ‘97

Responsible for marketing and sales, including actively prospecting for new potential 
clients. Additional responsibilities included procurement and preparation of all major 
project bids; ensuring that client expectations were met; and maintaining customer 
satisfaction. Served as consultant regarding industrial compliance issues, environmental 
remediation projects, and hazardous waste management. 

 
Coffey Laboratories 
Portland, OR 

Senior Chemist/Laboratory 
Chemical Hygiene Officer, ‘88 
– ‘95 

Responsibilities: Performed analytical tests including Anions by Ion Chromatography (EPA 
300.0), PAHs by HPLC (EPA 8310), Cyanides (EPA 335), and other inorganic, wet 
chemistry, and organic analytical tests on a wide variety of sample matrices. Responsible 
for the initial quality assurance review of work performed, supervised and managed 
personnel. Developed and implemented Laboratory Chemical Hygiene Plan. Directed 
personnel in regards to safety issues and hazardous waste management. Served as 
consultant and teacher regarding analytical methodology, environmental compliance, and 
industrial hygiene. 

 

 

 
 
 
 
 
 
 
 
 
Education 
 
Oregon State University 
– Corvallis, OR 
BS, Zoology, 1988 
 
Oregon State University 
– Corvallis, OR 
BS, General Science, 
1988 
 
Linfield College – 
McMinnville, OR 
General Studies, 1981 
- 1982 
 
40-Hour Hazmat 
Certification, PBS 
Environmental, 1996 
 
Industrial Emergency 
Response, SFSP 
Seminar, 1991 
 
 

Presentations 
 
American Chemical 
Society, Member since 
1988 
 
Biochemical and 
Physical Factors 
Involved in the 
Application and 
Measurement of a Soil 
Bioremediation System. 
Biogeochemistry, 
Portland State 
University, 1996 



Jonathan (Jon) James 
1317 S. 13th Avenue   |   Kelso, WA 98626   |   +1 360 577 7222 

 
VOA/MS, Semivolatile GC/MS and HPLC 
Department Manager 
2009 – Present 

Oversee the operation of the Volatiles GC/MS, Semivolatile GC/MS and HPLC 
laboratories. Responsibilities include organizing and prioritizing workload, training and 
development of staff, working with PCs on client specific project requirements, 
departmental budgets, workload coordination, method development efforts and 
resource allocation.  Responsible for the quality and timeliness of analytical reports.  
Other responsibilities include ensuring compliance with CAS QA protocols and assisting 
staff with troubleshooting equipment and procedural problems.  

 
Previous Experience 
 
Columbia Analytical Services, Inc.  
Kelso, WA 

Manager VOA and PHC/HPLC 
Laboratories, ’04- ‘09

Oversee daily operation of the Volatiles GC/MS and PHC/HPLC laboratories.  
Responsibilities include organizing and prioritizing workload, initiating process 
improvements, training and development of staff and working wit PCs on client specific 
project requirements.  Responsible for analytical duties as listed below for Scientist IV.  
Other responsibilities include ensuring compliance with CAS QA protocols and assisting 
staff with troubleshooting equipment and procedural problems. 
 

Columbia Analytical Services, Inc.  
Kelso, WA 

Scientist IV, VOA Laboratory, 
‘99 – ‘04 

Perform sample analysis and data review for EPA methods 524.2, 624 and 8260. Duties 
also include Project Management. 

 
Columbia Analytical Services, Inc.  
Kelso, WA 

Project Chemist, Supervisor 
Pesticides GC Laboratory, ‘98 – 
‘99

Primary responsibilities included workload scheduling, data review, instrument 
maintenance and troubleshooting, and personnel training and evaluation.  Also 
responsible for supervision of extraction personnel and instrument analysts. 

 
Columbia Analytical Services, Inc.  
Kelso, WA 

Analyst,  SVOC GC Lab          
‘92 – ‘98 

Primary responsibilities included analysis of samples using GC and HPLC techniques, 
report generation, data review, preparation of analytical standards, maintenance of 
instrumentation, Client Services and some Project Management.  Routine duties included 
analysis of soil and water samples for pesticides, PCBs, CLP Pesticides, Explosives and 
PAHs using EPA methods. 

 
Columbia Analytical Services, Inc.  
Kelso, WA 

Analyst, Organic Extractions 
Lab,  ‘91 – ‘92 

. Responsibilities included extraction of soil and water samples for various SVOCs, and 
TCLP extraction of SVOC and VOC compounds using TCLP equipment.  Other duties 
included performing cleanup procedures, validation studies, MDL studies, and the 
training of employees in advanced extraction procedures and techniques.. 

 
 

 
 
 
 
 
 
 
 
 
Education 
 
Evergreen State College   
Olympia, WA 
BA, Chemistry/Biology 
1991 
 

Introduction to LC 
Methods 
Development & 
Troubleshooting, 
Hewlett-Packard, 
Tacoma, WA, 1995. 
HPLC Maintenance 
Seminar, Waters, 
Portland, OR, 1994. 
GC/HPLC Maintenance 
Seminar, Hewlett-
Packard, Olympia, WA, 
1993. 
Gas Chromatography 
Seminar, Curtis 
Matheson Scientific, 
Kelso, WA, 1992. 
HPLC Seminar, 
Hewlett-Packard, Kelso, 
WA, 1991. 
 
 
 



Lester “Les”Kennedy 
1317 S. 13th Avenue       Kelso, WA 98626      +1 360 577 7222 

 

 

Education 

Lower Columbia College, 
Longview, WA 
Coursework, general 
Studies, 1988 - 1990 
 
Portland Bible College 
Portland, OR 
Batchelor ofTheology, 
2009 
 
 
 
 
 
 
 
 
 
 
 

 Sample Custodian/Sample Management 
Manager 
2010 - Present 

Responsible for the operation of the Sample Management, Sample Control, Bottle 
preparation departments, including sample receiving, courier service, sample control, 
storage and disposal, bottle preparation and shipping, and general freight receiving. 
Responsible for employee supervision, personnel evaluations, workload coordination, and 
adherence to all standard operating procedures within said departments. Additional 
duties include oversight of quarantined soil importation for laboratory testing. Is the 
designated Sample Custodian for the laboratory. 

 

Previous Experience 
 
Columbia Analytical Services, Inc. 
Kelso, WA 

Project Manager ’99 -‘11 
SMO Supervisor, ’06 -‘11 

Responsible for technical project management, ensuring overall data quality and 
compliance with customer requirements, and serving as liaison to clients and regulatory 
agencies.  Oversight of the daily activities in sample management department including 
receipt, login, storage, and proper disposal of all samples received in the laboratory. 

 
Columbia Analytical Services, Inc. 
Kelso, WA 

Supervisor Organic Extractions 
Laboratory, ‘97-‘99 

Responsible for managing work load; directing efficiency; and ensuring that all critical 
holding times and QC are met each day.  This involves GC/MS prep work, including 
extracting and GPC clean up; and subsequent sample screening of the GC/MS prep work. 
Additional responsibilities include data processing of GC/MS analytical runs including all 
steps of the data review and reporting process. 

 
Columbia Analytical Services, Inc. 
Kelso, WA 

Senior Analyst, GC/MS Laboratory, 
’96-‘97 

Primary duties were performing analyses by EPA Method 8270, SIM TCL. SIM PAH, including 
all steps in the data review and reporting process. 
 

Columbia Analytical Services, Inc. 
Kelso, WA 

Senior Analyst, Organic Extractions 
Laboratory, ‘93-‘96 

Primary responsibilities include managing workload; directing efficiency; and ensuring that 
all critical holding times and QC are met each day.  This involves GC/MS prep work, 
including extracting and GPC clean up; and subsequent sample screening of the GC/MS 
prep work. 
 

 Columbia Analytical Services, Inc. 
Kelso, WA 

Analyst, Organic Extractions 
Laboratory, ‘91-‘93 

 Duties primarily as listed above 
 

 
 

 

 
 

 
 

 



   

   

 
 

 

 

 

 

 

 

 

 

 

 

APPENDIX C 
 

MAJOR ANALYTICAL EQUIPMENT 



   

   

 
 

 

  
GENERAL CHEMISTRY/WATER CHEMISTRY LABORATORY 

 

Equipment Description 

 

Year Acquired 

Manufacturer or 
Laboratory 

Maintained (MM/LM) 

# of Trained 
Operators 

Analytical Balances (16): 
 Precisa,Mettler,OHOUS, Adams models 

 
1990-2011 

 
LM 

 
13 

Autoclave - Market Forge Sterilmatic 1988 LM 5 
Autotitrator – Thermo Orion 500 2007 LM 3 
Calorimeters (2): 

Parr 1241 EA Adiabatic 
Parr 6300 Isoparabolic 

 
1987 
2005 

 
LM 
LM 

 
4 
4 

Centrifuge - Damon/IEC Model K 1992 LM 13 
Colony Counter - Quebec Darkfield 1988 LM 2 
Conductivity Meters (2): 
 YSI Model 3200 
 VWR 

 
2004 
2001 

 
LM 
LM 

 
4 
4 

Digestion Systems (5): 
COD (4) 
Kjeldahl, Lachat 46-place (1) 

 
1987, 1989 

1999 

 
LM 
LM 

 
4 
3 

Dissolved Oxygen Meter - YSI Model 58 (3) 1987, 1988, 1991 LM 4 
Distillation apparatus (Midi) - Easy Still (2) 1996, 2000 LM 5 
Drying Ovens (12): 
 Shel-Lab and VWR models 

1990-2010  
LM 

 
13 

Air Drying Cabinets 2011 LM NA 
Flash Point Testers (2): 
 ERDCO Setaflash Tester 

Petroleum Systems Services 

 
1991 
2005 

 
LM 
LM 

 
3 
3 

Flow-Injection Analyzers (2): 
 Bran-Leubbe 
   Lachat 8500 

 
2002 
2007 

 
LM 
LM 

 
2 
2 

Ion Chromatographs (4) 
    Dionex DX-120 with Peaknet Data System 
   Dionex ICS-2500 with Chromchem Data System 
   Dionex ICS-2000 with Chromchem Data System 
   Dionex ICS-1600 with Chromchem Data System 

 
1998 
2002 
2006 
2009 

 
LM 
LM 
LM 
LM 

 
3 
3 
3 

Meters (ISE and pH) (4) 
 Fisher Scientific Accument Model 50 
   Fisher Scientific Accument Model 25 
 Fisher Scientific Accument Model 20 
Fisher Scientific Accument Model AR25 
    

 
1997 
1993 
2000 
1990 
1992 

 
LM 
LM 
LM 
LM 
LM 

 
4 
4 
4 
4 
4 

Microscope - Olympus 1988 LM 1 



   

   

 
 

 

Muffle Furnace- Sybron Thermolyne Model F-A1730 1991 LM 13 



   

   

 
 

 

 
GENERAL CHEMISTRY/WATER CHEMISTRY LABORATORY (continued) 

 

Equipment Description 

 

Year Acquired 

Manufacturer or 
Laboratory 

Maintained (MM/LM) 

# of Trained 
Operators 

Shatter Box  (2): 
GP 1000 
SPEX 8530 

 
1989 
2011 

 
LM 

 
5 

Sieve Shakers (2): 
   CE Tyler - Portable RX 24 
   WS Tyler - RX 86 

 
1990 
1991 

 
LM 
LM 

 
5 
5 

Thomas-Wiley Laboratory Mill, Model 4 1989 LM 5 
Total Organic Carbon (TOC) Analyzers (2) 
   Coulemetrics Model 5012 
  Teledyne Tekmar Fusion 1 

 
1997 
2009 

 
LM  
LM 

 
3 
3 

Total Organic Halogen (TOX) Analyzers (2): 
      Mitsubishi TOX-100 

 
2001 

 
LM 

 
2 

Turbidimeter - Hach Model 2100N 1996 LM 5 
UV-Visible Spectrophotometers (3): 
    
   Beckman-Coulter DU520 
   Perkin Elmer Lambda 25 

Abrazix 

 
1986 
2005 
2008 
2011 

 
LM 
LM 
LM 
LM 

 
4 
4 
4 
2 

Discrete Autoanlayzer –Westco  SmartChem AD20-1 2011 LM 2 
Vacuum Pumps (3): 
   Welch Duo-Seal Model 1376 
   Busch R-5 Series Single Stage 
Chem Star 1402N-01 

 
1990 
1991 
2011 

 
LM 

 

 
13 
 

Water Baths/Incubators (5): 
      Various Fisher Scientific and VWR Models 

1986 - 2009 LM 
 

13 

Drill Press – Craftsman 2012   
    
    

 

 



   

   

 
 

 

 
METALS LABORATORY 

 

Equipment Description 

 

Year Acquired 

Manufacturer or 
Laboratory 

Maintained (MM/LM) 

# of Trained 
Operators 

Analytical Balance (8) 
   Mettler AE 200 analytical balance 
   Various Mettler, Sartorius, and Ohaus models  

 
1988-2010 

 

 
MM 

 

 
12 
 

Atomic Absorption Spectrophotometers (5): 
Varian SpectrAA Zeeman/220 AA (2) 

   CETAC Mercury Analyzer M-6000A 
Perkin Elmer AAnalyst 200 Flame AA 
CETAC Mercury Analyzer M-6100 

 
2000 
2000 
2005 
2010 

 
LM 
LM 
MM 
MM 

 
2 
2 
2 
2 

Buck AA Spectrophotometer Model 205  2008 LM 2 
Atomic Fluorescence Spectrophotometer 

Brooks-Rand Model III (1) 
Leeman Mercury Analyzer (1) 

 
1996, 2005 

2006 

 
LM 
LM 

 
3 
2 

Centrifuge - IEC Model Clinical Centrifuge 1990 LM 12 
Drying Oven - VWR Model 1370F 1990 LM 12 
Freeze Dryers (1) - Labconco 2006 LM 5 
Inductively Coupled Plasma Atomic Emission 
Spectrometer (ICP-AES) (2)  
    
   Thermo Scientific Model iCAP 6500 
   Thermo Scientific Model iCAP 6500 

 
 
 

2007 
2012 

 
 

MM 

 
 
3 
 

Inductively Coupled Plasma Mass Spectrometers        
(ICP-MS):  

VG Excell 
Thermo X-Series 
Nexion Model 300D 

 
 

2001 
2006 
2011 

 
 

MM 
MM 
MM 

 
 
3 
2 
2 

Muffle Furnace (2) - Thermolyne Furnatrol - 53600  1991, 2005 LM 5 
Shaker - Burrell Wrist Action Model 75 1990 LM 12 
TCLP Extractors (3) 1989, 2002 LM 5 
Turbidimeter – Hach    

 
 



   

   

 
 

 

 
SEMIVOLATILE ORGANICS SAMPLE PREPARATION LABORATORY 

 

Equipment Description 

 

Year Acquired 

Manufacturer or 
Laboratory 

Maintained (MM/LM) 

# of Trained 
Operators 

Analytical Balance (4) 
   Mettler PM480, BB300 ,AG204 
   OHaus EP613 

 
1999 - 2011 

 

 
MM 

 

 
12 

 
Centrifuge – Beckman J-6B 1988 LM 12 
Drying Ovens (2) 
   Fisher Model 655G 
   VWR Model 1305U 

 
1991 
1999 

 
LM 
LM 

 
12 
12 

Evaporators/concentrators 
 Organomation N-Evap (8) 
 Organomation S-Evap (8) 
  Zymark Turbovap (2) 

 
1990-2010 
1990-2010 
1998-2000 

 
LM 
LM 
LM 

 
12 
12 
12 

Extractor Heaters: Lab-Line Multi-Unit Models for 
Continuous Liquid-Liquid and Soxhlet Extractions 
(102) 

1987-2007 LM 8 

Solids Extractors: 
 Sonic Bath VWR (2) 
 Sonic Horn (5) 
   Soxhtherm  
      Gerhardt (2) 
      OI Analytical (6) 

 
1991 -1994 

1994 
 

2000 
2008 

 
LM 
LM 
LM 

 

 
6 
6 
6 
 

Extractors, TCLP (10): 
 Millipore TCLP Zero Headspace Extractors (5) 
 TCLP Extractor - Tumbler (12 position) 

 
1987-1992 

1989 

 
LM 
LM 

 
2 
2 

Gel Permeation Chromatography (GPC) (6) 
  ABC single column (3) 

 J2 Scientific AccuPrep (2) 

 
1998, 1999, 2007 

2005, 2010 

 
LM 
LM 

 
4 
4 

Muffle Furnace - 4 1994-2006 LM 4 
Solid Phase Extractors (18) – Horizon SPE-Dex 
4790 

2003, 2006,2008 LM 4 

 



   

   

 
 

 

 

GC SEMIVOLATILE ORGANICS INSTRUMENT LABORATORY 

 

Equipment Description 

 

Year Acquired 

Manufacturer or 
Laboratory 

Maintained (MM/LM) 

# of Trained 
Operators 

Gas Chromatographs (17): 
 Hewlett-Packard 5890 GC with HP 7673  
  Autosampler and Dual ECD Detectors 
 Hewlett-Packard 5890 GC with HP 7673 
  Autosampler and Dual FPD Detectors  
   Agilent 6890 GC with Agilent 7683 
         Autosampler and Dual ECD Detectors (6) 
   Agilent 6890 GC with Agilent 7683 
         Autosampler and Dual FPD Detectors 
   Agilent 7890A  Dual ECD Detectors 
        Agilent 7683B autosampler (4) 
Hewlett-Packard 5890 GC with HP 7673  
 Autosampler and FID Detector 
Agilent 6890 with Dual FID Detectors and 
    Agilent 7873 Autosampler (4) 
Agilent 7890A Dual NPD Detectors and 
   Agilent 7683B autosampler 

 
1990 – 1995 

 
1991 

 
2001, 2005, 
2007,2011 

 
2003 

 
2010, 2012 

 
1995 

 
2001, 2005 

 
2012 

 

 
LM 

 
LM 

 
LM 

 
 

LM 
 

LM 
 

LM 
 

LM 

 
6 
 
3 
 
6 
 
 
3 
 
6 
 
3 
 
6 
 

Varian Ion trap GC/MS: 
 Varian 3800 GC w/CP8400 autosampler 
 Varian Saturn 2100T mass spectrometer 

2003 
2006 
2003 

LM 
LM 
LM 

2 
2 
2 

Thremo Ion Trap ITQ-90C GC/MS w/TriPlus 
autosampler 

2008 LM 2 

 



   

   

 
 

 

 
GC/MS SEMIVOLATILE ORGANICS INSTRUMENT LABORATORY 

 

Equipment Description 

 

Year Acquired 

Manufacturer or 
Laboratory 

Maintained (MM/LM) 

# of Trained 
Operators 

Analytical Balance - Mettler AB 104-S 2000 MM 6 
Gas Chromatograph: Hewlett-Packard 5890 with HP 
 7673 autosampler and FID Detector 

1994 LM 6 

Semivolatile GC/MS Systems (12): 
 Agilent 6890/5973 with ATAS Optic2 LVI and  
      HP 7673 Autosampler (2) 
 Agilent 5890/5970 and HP 7673 Autosampler 
 Agilent 5890/5970 with ATAS Optic2 LVI and  
      HP 7673 Autosampler 
   Agilent 5890/5972 with ATAS Optic2 LVI and  
      HP 7673 Autosampler (3) 
    
   Agilent 6890/5973 with Agilent PTV Injector and  
      7683 Autosampler 
    Agilent7890A/5975C with Agilent 7693 

Autosampler (4) 
 

 
1997, 2001 

 
1990 
1994 

 
1993, 1994, 1998 

 
 

2007 
 

2010 

 
LM 

 
LM 
LM 

 
LM 

 
 

LM 
 

LM 

 
6 
 
6 
6 
 
6 
 
 
6 
 
6 
 

Semivolatile GC/MS/MS –  
   Waters Quattro Micro GC Micromass with Agilent 

6890, Agilent PTV Injector, 7683B Autosampler 

 
2008 

 
MM 

 
2 

 



   

   

 
 

 

 
HPLC LABORATORY 

 

Equipment Description 

 

Year Acquired 

Manufacturer or 
Laboratory 

Maintained (MM/LM) 

# of Trained 
Operators 

Analytical Balance - Mettler BB240 1994 MM 4 
Drying Oven - Fisher Model 630F 1991 LM 4 
Evaporator – Turbo Vap  2009 LM 4 
Centrifuge Marathon 21K 1996 LM 4 
High-Performance Liquid Chromatographs (3): 
HP 1090M Series II with Diode Array UV Detector 
HP 1050/1100 Series with Fluorescence & Diode 

Array UV Detectors 
Agilent 1260 Infinity with Diode Array UV Detector 

 
1999 
2004 

 
2011 

 
LM 
LM 

 
LM 

 
2 
2 
 
2 

High-Performance LC/MS (3) 
Spectrometer - Thermo Electron TSQ Quantum 
 LC/MS/MS  and Autosampler 
API 5000 LC/MS/MS and SIL-20AC Autosampler 
AB Sciex 5500 and Schimadzo DGU 20A5 

 
2005 

 
2008 
2011 

 
MM 

 
MM 
MM 

 
2 
 
2 
2 

Agilent 1100 HPLC -UV/Fluoescence detectors- 
 Pickering PCX-5200 Post-column derivitization unit 

2003 LM 2 
 
 



   

   

 
 

 

 
VOLATILE ORGANICS LABORATORY 

 

Equipment Description 

 

Year Acquired 

Manufacturer or 
Laboratory 

Maintained (MM/LM) 

# of Trained 
Operators 

Analytical Balance - Mettler PE 160 1989 MM 5 
Fisher Vortex Mixer 1989 LM 5 
Drying Ovens (2): 
Boekel 107801 
 VWR 1305 U 

 
1989 
1991 

 
LM 
LM 

 
5 
5 

Sonic Water Bath - Branson Model 2200 1989 LM 5 
Volatile GC/MS Systems (8): 
   Agilent 5890/5970  
  Tekmar 3000 Purge and Trap Concentrator 
  Dynatech ARCHON 5100 Autosampler 
   Agilent 5890/5971 
  Tekmar 3000  Purge and Trap Concentrator 
  Dynatech ARCHON 5100 Autosampler 
   Agilent 6890/5973 
  Tekmar 3100 Purge and Trap Concentrator 
  Varian Archon Autosampler 

Agilent 6890/5973 
  Tekmar Velocity Purge and Trap Concentrator 
  Tekmar Aquatech Autosampler 
Agilent 6890/5973 (2) 
  Tekmar 3000 Purge and Trap Concentrator 
  Varian Archon 5100 Autosampler 
Agilent 7980A/5975C (2) 
         Teledyne Tekmar-Automx 

 
1989 
1995 
1996 
1991 
2001 
1995 
2001 
2001 
2001 
2005 
2005 
2005 
2007 
2007 
2007 

2010, 2011 
2010,2011 

 
LM 
LM 
LM 
LM 
LM 
LM 
LM 
LM 
LM 
LM 
LM 
LM 
LM 
LM 
LM 
LM 
LM 

 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

Hewlett-Packard 5890 Series II with PID/PID/FID 
 EST-ENCON Purge and Trap Concentrator 
 Dynatech Archon 5100 Autosampler  
 

1991 
1991 
1992 

 

LM 2 

 
  



   

   

 
 

 

 
AUTOMATED DATA PROCESSING EQUIPMENT 

 

Equipment Description 

 

Year Acquired 

Manufacturer or 
Laboratory 

Maintained (MM/LM) 

# of Trained 
Operators 

1-WAN: LIMS Sample Manager using Oracle 10g & 
11g DBMS running on Redhat Advanced 
Server 4.0 (Linux) platform connected/linked 
via both fiber and MPLS circuits. 

1994-2007 LM NA 

1 - Network Server Pentium 4 class, 1 for Reporting 
and Data Acquisition running Windows 2003 
SP2 Advanced Server, 1 for Applications 
running Windows 2003 Advanced Server SP2.  
Data acquisition capacity at 195 GB with 
redundant tape and disk arrays. 

2004-2008 LM NA 

Approximately 80+ HP, Dell, Kyocera Laserjet 
printers (various types including models III, 4, 
5, 8150, 4000, 4041, 4050, 4200 4250, 8150, 
1720dn, W5300, 1300D, M4000) 

1991 - 2010 LM NA 

Approximately 280 + Gateway/Dell/HP 
PC/Workstations running Windows 2000/XP on 
LAN connected via 10BT/100BT and TCP/IP 
for LIMs Terminal Emulation 

1993 - 2010 LM NA 

Microsoft Office 2003 Professional as the base 
application for all PC/Workstations.  Some 
systems using Office 2000/97, Office 2007. 

1996 - 2010 LM NA 

E-Mail with link to SMTP for internal/external 
messaging.  Web mail via Outlook Web 
Access interface.  Microsoft Outlook 2003. 

1994 - 2006 LM NA 

Standard Excel (R) reporting platform application 
linked to LAN/WAN for data connectivity and 
EDD generation. 

1996 - 2004 LM NA 

Standard Excel (R) reporting platform application 
linked to LAN/WAN for data connectivity and 
EDD generation. 

1996 - 2004 LM NA 

Facsimile Machines - Brother 4750e; Brother 2920; 
Brother 1860 

1991 - 2010 LM NA 

Copiers/Scanners: Konica BizHub 420 (1), BizHub 
600 (1), BizHub 920 (2), BizHub Pro 1050 (3), 
BizHub Pro 1051 (1). All are accessible via 
LAN for network scanning. 

2000 - 2010 LM NA 

Dot Matrix Panasonic KX-P1150 1991 - 2004 LM NA 
Thruput, MARRS, Stealth, Harold, Blackbird, 

EDDGE, CASLIMS reporting software 
systems. 

1998 - 2004 LM NA 

Data processing terminals (74) 
   Enviroquant (63) 
   Target (10) 

   



   

   

 
 

 

   Saturn (1) 
    

 

NA: Not applicable. This equipment administered by IT staff but may be used by all staff. 
 
 



   

 
 

 
 

 

 
 
 
 
 
 
 
 
 

APPENDIX D 
 

DATA QUALIFIERS AND ACRONYMS 



   

 
 

 
 

 

 

Inorganic Data Qualifiers 

* The result is an outlier.  See case narrative. 
# The control limit criteria are not applicable.  See case narrative. 
B The analyte was found in the associated method blank at a level that is significant relative to 

the sample result as defined by the DOD or NELAC standards. 

E The result is an estimate amount because the value exceeded the instrument calibration 
range. 

J The result is an estimated value that was detected outside the quantitation range. 
U The analyte was analyzed for, but was not detected ("Non-detect") at or above the MRL/MDL.                                                  

DOD-QSM definition: Analyte was not detected and is reported as less than the LOD or as 
defined by the project. The detection limit is adjusted for dilution. 

i The MRL/MDL or LOQ/LOD is elevated due to matrix interference. 
X See case narrative. 
Q See case narrative.  One or more quality control criteria was outside the limits. 

 
 

Metals Data Qualifiers 

# The control limit criteria are not applicable.  See case narrative. 
J The result is an estimated value that was detected outside the quantitation range. 

E The percent difference for the serial dilution was greater than 10%, indicating a possible matrix 
interference in the sample. 

M The duplicate injection precision was not met.   
N The Matrix Spike sample recovery is not within control limits.  See case narrative. 
S The reported value was determined by the Method of Standard Additions (MSA). 
U The analyte was analyzed for, but was not detected ("Non-detect") at or above the MRL/MDL.                                                  

DOD-QSM 4.1 definition: Analyte was not detected and is reported as less than the LOD or as 
defined by the project. The detection limit is adjusted for dilution. 

W The post-digestion spike for furnace AA analysis is out of control limits, while sample 
absorbance is less than 50% of spike absorbance. 

i The MRL/MDL or LOQ/LOD is elevated due to matrix interference. 
X See case narrative. 
+ The correlation coefficient for the MSA is less than 0.995. 
Q See case narrative.  One or more quality control criteria were outside the limits. 

 
 



   

 
 

 
 

 

 

Organic Data Qualifiers 

* The result is an outlier.  See case narrative. 
# The control limit criterion is not applicable.  See case narrative. 
A A tentatively identified compound, a suspected aldol-condensation product. 
B The analyte was found in the associated method blank at a level that is significant relative to 

the sample result as defined by the DOD or NELAC standards. 

C The analyte was qualitatively confirmed using GC/MS techniques, pattern recognition, or by 
comparing to historical data. 

D The reported result is from a dilution. 

E The result is an estimate amount because the value exceeded the instrument calibration 
range. 

J The result is an estimated value that was detected outside the quantitation range. 

N The result is presumptive.  The analyte was tentatively identified, but  a confirmation analysis 
was not performed. 

P The GC or HPLC confirmation criteria were exceeded.  The relative percent difference is 
greater than 40% between the two analytical results. 

U The analyte was analyzed for, but was not detected ("Non-detect") at or above the MRL/MDL.                                                  
DOD-QSM 4.1 definition: Analyte was not detected and is reported as less than the LOD or as 
defined by the project. The detection limit is adjusted for dilution. 

i The MRL/MDL or LOQ/LOD is elevated due to a chromatographic interference. 
X See case narrative. 
Q See case narrative.  One or more quality control criteria was outside the limits. 
  

 
 
 

Additional Petroleum Hydrocarbon Specific Qualifiers 

F The chromatographic fingerprint of the sample matches the elution pattern of the calibration 
standard. 

L The chromatographic fingerprint of the sample resembles a petroleum product, but the elution 
pattern indicates the presence of a greater amount of lighter molecular weight constituents 
than the calibration standard. 

H The chromatographic fingerprint of the sample resembles a petroleum product, but the elution 
pattern indicates the presence of a greater amount of heavier molecular weight constituents 
than the calibration standard. 

O The chromatographic fingerprint of the sample resembles an oil, but does not match the 
calibration standard. 

Y The chromatographic fingerprint of the sample resembles a petroleum product eluting in 
approximately the correct carbon range, but the elution pattern does not match the calibration 
standard. 

Z The chromatographic fingerprint does not resemble a petroleum product. 
 



   

 
 

 
 

 

 Acronyms 
 

 
ASTM   American Society for Testing and Materials 
A2LA   American Association for Laboratory Accreditation 
CARB   California Air Resources Board 
CAS Number  Chemical Abstract Service registry Number 
CFC   Chlorofluorocarbon 
CFU   Colony-Forming Unit 
DEC   Department of Environmental Conservation 
DEQ   Department of Environmental Quality 
DHS   Department of Health Services 
DOE   Department of Ecology 
DOH   Department of Health 
EPA   U. S. Environmental Protection Agency 
ELAP   Environmental Laboratory Accreditation Program 
GC   Gas Chromatography 
GC/MS   Gas Chromatography/Mass Spectrometry 
LUFT   Leaking Underground Fuel Tank 
LOD   Limit of Detection 
LOQ   Limit of Quantitation 
M   Modified 
MCL   Maximum Contaminant Level is the highest permissible concentration of a 

substance allowed in drinking water as established by the USEPA. 
MDL   Method Detection Limit 
MPN   Most Probable Number 
MRL   Method Reporting Limit 
NA   Not Applicable 
NC   Not Calculated 
NCASI   National Council of the Paper Industry for Air and Stream Improvement 
ND   Not Detected 
NIOSH   National Institute for Occupational Safety and Health 
PQL   Practical Quantitation Limit 
RCRA   Resource Conservation and Recovery Act 
SIM   Selected Ion Monitoring 
TPH   Total Petroleum Hydrocarbons 

 



   

   
 

 
 

 

 
 
 
 
 
 
 
 
 

APPENDIX E 
 

PREVENTIVE MAINTENANCE PROCEDURES 



   

   
 

 
 

 

 
Instrument Activity Mainta Frequency 

Refrigerators and Coolers 
  
  

Record temperatures LM Daily 
Clean coils LM Annually 

Check coolant LM Annually or if temperature outside 
limits 

Vacuum Pumps 
Clean and change pump 
oil LM 

Every month or as needed 

Fume Hoods 
  
  
  

Face velocity measured LM Quarterly 
Sash operation LM As needed 
Change filters LM Annually 
Inspect fan belts LM Annually 

Ovens 
  

Clean LM As needed or if temperature 
outside lim. 

Record temperatures LM Daily, when in use 
Incubators Record temperatures LM Daily, morning and evening 

Water Baths 
  

Record temperatures LM Daily, morning and evening 
Wash with disinfectant 
solution LM When water is murky, dirty, or 

when growth appears 

Autoclave 
  
  

Check sterility LM Every month 
Check temperature LM Every month 
Clean LM When mold or growth appears 
Calibrate thermometer VM Once a year 

Analytical Balances 
  
  

Check alignment LM Before every use 
Verify calibration LM Daily 
Clean pans and 
compartment LM 

After every use 
Certified calibration VM Once a year 

Dissolved Oxygen Meter Change membrane LM When fluctuations occur 
pH probes Condition probe LM When fluctuations occur 
Fluoride ISE Store in storage solution LM Between uses 
Ammonia ISE Store in storage solution LM Between uses 
UV-visible 
Spectrophotometer Wavelength check VM Twice a year 



   

   
 

 
 

 

 

Instrument Activity Mainta Frequency 

Total Organic Carbon Analyzers 
  
  
  
  
  
  
  
  

Check IR zero LM Weekly 
Check 
digestion/condensation 
vessels 

LM 
 Each use 

Clean digestion chamber LM Every 2000 hours, or as 
needed 

Clean permeation tube LM Every 2000 hours, or as 
needed 

Clean six-port valves LM Every 200 - 2000 hours, or as 
needed 

Clean sample pump LM Every 200 - 2000 hours, or as 
needed 

Clean carbon scrubber LM Every 200 - 2000 hours, or as 
needed 

Clean IR cell LM Every 2000 - 4000 hours, or 
as needed 

Total Organic Carbon Analyzers 
 
  
  
  

Change cell electrolyte LM Daily 
Change electrode fluids LM Daily 
Change pyrolysis tube LM As needed 
Change inlet and outlet 
tubes 

LM 
As needed 

Change electrodes LM As needed 

Flow Injection Analyzer 
  
  
  
  
  
  
  

Check valve flares LM Each use 
Check valve ports LM Each use 
Check pump tubing LM Each use 
Check light counts LM Each use 
Check flow cell flares LM Quarterly 
Change bulb LM As needed 
Check manifold tubing LM Each use 
Check T's and connectors LM Each use 

Discrete Auto Analyzer 

Clean probe, wash 
reservoirs 

LM 
Every 2 weeks 

Replace peristaltic pump 
tubing 

LM 
Every 3 months 

Replace hydraulic circuit 
tubing 

LM 
Once/year 



   

   
 

 
 

 

 

Instrument Activity Mainta Frequency 

Ion Chromatographs 
  
  
  
  

Change column LM Every six months or as needed 
Change valve port face & 
hex nut 

LM 
Every six months or as needed 

Clean valve slider LM Every six months or as needed 
Change tubing LM Annually or as needed 
Eluent pump LM Annually 

Atomic Absorption Spectro-  
   photometers - FAA and CVAA 
  

Check gases LM Daily 
Clean burner head LM Daily 
Check aspiration tubing LM Daily 

  
  
Atomic Absorption Spectro- 
   photometers - GFAA 
  
  

Clean optics LM Every three months 
Empty waste container LM Weekly 
Check gases LM Daily 
Check argon dewar LM Daily 
Change graphite tube LM Daily, as needed 
Clean furnace windows LM Monthly 

ICP - AES 
  
  
  
  
  
  

Check argon dewar LM Daily 
Replace peristaltic pump 
tubing 

LM 
Daily 

Empty waste container LM Weekly 
Clean nebulizer, spray 
chamber, 
   and torch 

LM 
  
Every two weeks 

Replace water filter LM Quarterly 
Replace vacuum air filters LM Monthly 

ICP - MS 
  
  
  
  
  
  
  
  
  
  

Check argon dewar LM Daily 
Check water level in chiller LM Daily 
Complete instrument log LM Daily 
Replace peristaltic pump 
tubing 

LM 
Daily 

Clean sample and skimmer 
cones 

LM 
As needed 

Clean RF contact strip LM As needed 
Inspect nebulizer, spray 
chamber, 
   and torch 

LM 
  
Clean as needed 

Clean lens stack/extraction 
lens 

LM 
As needed 



   

   
 

 
 

 

Check rotary pump oil LM Monthly 
Change rotary pump oil LM Every six months 



   

   
 

 
 

 

 

Instrument Activity Mainta Frequency 

Gel-Permeation 
Chromatographs 
  

Clean and repack column LM As needed 

Backflush valves 
LM 

As needed 

  HPCL Chromatographs 
  
  
  
  
  
  
  
  

Backflush guard column LM As needed 
Backflush column LM As needed 

Change guard column 
LM As needed when back 

pressure too high 
Change column LM Annually or as needed 
Change in-line filters LM As needed 
Leak check LM After column maintenance 
Change pump seals LM As needed 
Change pump diaphragm LM Annually 
Clean flow cell LM As needed 
Fluorescence detector check LM Daily 
Diode array absorbance check LM Daily 

HPLC MS/MS 
Clean ion transfer tube 

LM Daily or noticeable decrease in 
signal 

Clean inlet assembly LM Monthly or as needed 

Forepump  
LM Blast weekly; change oil every 

3 months 

Gas Chromatographs,  
Semivolatiles 
  
  
  
  
  
  
  
  
  
  

Check gas supplies 
LM Daily, replace if pressure 

reaches 50psi 

Change in-line filters 
LM Quarterly or after 30 tanks of 

gas 
Change septum LM Daily 
Change injection port liner LM Weekly or as needed 
Clip first 6-12" of capillary 
column 

LM 
As needed 

Change guard column LM As needed 

Replace analytical column 
LM As needed when peak 

resolution fails 

Check system for gas leaks 
LM After changing columns and 

after any power failure 
Clean FID LM Weekly or as needed 
Clean ECD LM Quarterly or as needed 
Leak test ECD LM Annually 

 



   

   
 

 
 

 

   

Instrument Activity Mainta Frequency 

Gas Chromatograph/Mass 
Spectrometers, Semivolatiles 
  
  
  
  
  
  
  

Check gas supplies 
LM Daily, replace if pressure reaches 

50psi 
Change in-line filters LM Annually or as needed 
Change septum LM Daily, when in use 
Change injection port liner LM Weekly or as needed 
Clip first 6-12" of capillary 
column 

LM 
As needed 

Change guard column LM As needed 
Replace analytical column LM As needed when peak resolution fails 
Clean source LM As needed when tuning problems 
Change pump oil LM As specified by service specifications 

Purge and Trap Concentrators 
  
  

Change trap LM Every four months or as needed 
Change transfer lines LM Every six months or as needed 
Clean purge vessel LM Daily 

Gas Chromatographs,  
 Volatiles 
  
  
  
  
  
  
  
  
  
  
  

Check gas supplies 
  

LM Daily, replace when pressure reaches 
   50 psi 

Change in-line filters LM Quarterly or after 30 tanks of gas 
Change septum LM Daily 
Clip first 6-12" of capillary 
column 

LM 
As needed 

Change guard column LM As needed 
Replace analytical column LM As needed when peak resolution fails 
Check system for gas 
leaks 

LM After changing columns and after any 
power failure 

Clean PID lamp LM As needed 
Clean FID LM As needed 
Change ion exchange 
resin 

LM 
Every 60 days 

Replace nickel tubing LM Quarterly or as needed 

Gas Chromatograph/Mass 
Spectrometers, Volatiles 
  
  
  
  
  
  

Check gas supplies 
  

LM Daily, replace when pressure reaches 
   50 psi 

Change in-line filters LM Annually or as needed 
Change septum LM Daily 
Clip first foot of capillary 
column 

LM 
As needed 

Replace analytical column LM As needed when peak resolution fails 



   

   
 

 
 

 

Instrument Activity Mainta Frequency 

  
  

Clean source LM As needed when tuning problems 
Change pump oil  As specified by service specifications 

 



    
  Revision 22 

   Appendix F 
                Effective: 06/15/13 

Page F1 

 

 

 

 

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



    
  Revision 22 

   Appendix F 
                Effective: 06/15/13 

Page F2 

 

 

 

 

 

 

 

 

file://cash/kelso/homes/group/QA/SOP/FAC-CLEAN.r0.pdf
file://cash/kelso/homes/group/QA/SOP/FAC-WATER.r1.pdf
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BIOLOGY SOPS 

COLIFORM, FECAL 

COLIFORM, TOTAL 

COLIFORM, FECAL (MEMBRANE FILTER PROCEDURE) 

COLILERT® , COLILERT-18®, & COLISURE® 

ENTEROLERT 

HEPTEROTROPHIC PLATE COUNT 

MICROBIOLOGY QUALITY ASSURANCE AND QUALITY CONTROL 

SHEEN SCREEN/OIL DEGRADING MICROORGANISMS 

EXTRACTION SOPS 

SEPARATORY FUNNEL LIQUID-LIQUID EXTRACTION 

CONTINUOUS LIQUID- LIQUID EXTRACTION 

SOLID PHASE EXTRACTION 

SOXHLET EXTRACTION 

AUTOMATED SOXHLET EXTRACTION 

ULTRASONIC EXTRACTION 

WASTE DILUTION EXTRACTION 

SILICA GEL CLEANUP 

GEL PERMEATION CHROMATOGRAPHY 

REMOVAL OF SULFUR USING COPPER 

REMOVAL OF SULFUR USING MERCURY 

www.alsglobal.com 
RIQHT SOLUTIOnS RIQHT PARTnER 

BI0-9221FC 

BI0-9221TC 

BI0-9222D 

BI0-9223 

BIO-ENT 

BIO-HPC 

BIO-QAQC 

BIO-SHEEN 

EXT-3510 

EXT-3520 

EXT-3535 

EXT-3540 

EXT-3541 

EXT-3550 

EXT-3580 

EXT-3630 

EXT-3640A 

EXT-3660 

EXT-3660M 

file://cash/kelso/homes/group/QA/SOP/BIO-9221FC.r8.pdf
file://cash/kelso/homes/group/QA/SOP/BIO-9221TC.r5.pdf
file://cash/kelso/homes/group/QA/SOP/BIO-9222D%20r.3.pdf
file://cash/kelso/homes/group/QA/SOP/BIO-9223.r7.pdf
file://cash/kelso/homes/group/QA/SOP/BIO-ENT.r1.pdf
file://cash/kelso/homes/group/QA/SOP/BIO-HPC.4.pdf
file://cash/kelso/homes/group/QA/SOP/BIO-QAQC.r14.pdf
file://cash/kelso/homes/group/QA/SOP/BIO-SHEEN.r1.pdf
file://cash/kelso/homes/group/QA/SOP/EXT-3510.r8.pdf
file://cash/kelso/homes/group/QA/SOP/EXT-3520%20r13.pdf
file://cash/kelso/homes/group/QA/SOP/EXT-3535.r4.pdf
file://cash/kelso/homes/group/QA/SOP/EXT-3540.r10.pdf
file://cash/kelso/homes/group/QA/SOP/EXT-3541.r6.pdf
file://cash/kelso/homes/group/QA/SOP/EXT-3550.r9.pdf
file://cash/kelso/homes/group/QA/SOP/EXT-3580.r3.pdf
file://cash/kelso/homes/group/QA/SOP/EXT-3630.r.2.pdf
file://cash/kelso/homes/group/QA/SOP/EXT-3640A%20r7.pdf
file://cash/kelso/homes/group/QA/SOP/EXT-3660.r4.pdf
file://cash/kelso/homes/group/QA/SOP/EXT-3660M.r0.pdf
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file://cash/kelso/homes/group/QA/SOP/EXT-3665.r2.pdf
file://cash/kelso/homes/group/QA/SOP/EXT-CARCU.r1.pdf
file://cash/kelso/homes/group/QA/SOP/EXT-DIAZ.r5.pdf
file://cash/kelso/homes/group/QA/SOP/EXT-DMD.r2.pdf
file://cash/kelso/homes/group/QA/SOP/GEN-1020.r6.pdf
file://cash/kelso/homes/group/QA/SOP/GEN-110_2.r5.pdf
file://cash/kelso/homes/group/QA/SOP/GEN-160.3.r11.pdf
file://cash/kelso/homes/group/QA/SOP/GEN-160.4.r5.pdf
file://cash/kelso/homes/group/QA/SOP/GEN-160.5.r4.pdf
file://cash/kelso/homes/group/QA/SOP/GEN-1650.r2.pdf
file://cash/kelso/homes/group/QA/SOP/GEN-1664.r7.pdf
file://cash/kelso/homes/group/QA/SOP/GEN-2320%20r8.pdf
file://cash/kelso/homes/group/QA/SOP/GEN-2340.r7.pdf
file://cash/kelso/homes/group/QA/SOP/GEN-300.1.r6.pdf
file://cash/kelso/homes/group/QA/SOP/GEN-300.1.r6.pdf
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ACIDITY 

PERCHLORATE BY ION CHROMATOGRAPHY 

CHLORIDE (TITRIMETRIC, MERCURIC NITRATE) 

CHLORINE, TOTAL/FREE RESIDUAL 

TOTAL RESIDUAL CHLORINE- METHOD 330.5 

AMMONIA BY FLOW INJECTION ANALYSIS 

AMMONIA AS NITROGEN BY ION SPECIFIC ELECTRODE 

NITRATE/NITRITE, NITRITE BY FLOW INJECTION ANALYSIS 

PHOSPHORUS DETERMINATION USING COLORMETRIC PROCEDURE 

PHENOLICS, TOTAL 

ORTHOPHOSPHATE DETERMINATION USING COLORIMETRIC PROCEDURE 

DISSOLVED 51 LICA 

SILICA DETERMINATION USING SMARTCHEM METHOD 

GRAVIMETRIC SULFATE 

NITRITE BY COLORIMETRIC PROCEDURE 

SULFIDE, METHYLENE BLUE 

SULFIDE, TITRIMETRIC (IODINE) 

TRIAZINE$ AS ATRAZINE by QUANTITATIVE IMMUNOASSAY 

HALOGENS TOTAL AS CHLORIDE BY BOMB COMBUSTION 

BIOCHEMICAL OXYGEN DEMAND 

HALIDES, ADSORBABLE ORGANIC (AOX)- SM 5320B 

AQUATIC HUMIC SUBSTANCES 

www.alsglobal.com 
RIQHT SOLUTIOnS RIQHT PARTnER 

GEN-305.2 

GEN-314.0 

GEN-325.3 

GEN-330.4 

GEN-330.5 

GEN-350.1 

GEN-4500 NH3E 

GEN-353.2 

GEN-365.3 

GEN-420.1 

GEN-4500-PE 

GEN-4500 -SI0
2
C 

GEN-4500-SI02E 

GEN-4500 504 C 

GEN-4500N02 B 

GEN-4500S2D 

GEN-450052F 

GEN-4670 

GEN-5050 

GEN-5210B 

GEN-5320B 

GEN-5510B 

file://cash/kelso/homes/group/QA/SOP/GEN-305.2.r3.pdf
file://cash/kelso/homes/group/QA/SOP/GEN-314.0.r12.pdf
file://cash/kelso/homes/group/QA/SOP/GEN-325.3.r4.pdf
file://cash/kelso/homes/group/QA/SOP/GEN-330.4.2.pdf
file://cash/kelso/homes/group/QA/SOP/GEN-330.5.0.pdf
file://cash/kelso/homes/group/QA/SOP/GEN-350.1.r8.pdf
file://cash/kelso/homes/group/QA/SOP/GEN-350.3.r6.pdf
file://cash/kelso/homes/group/QA/SOP/GEN-353.2.r7.pdf
file://cash/kelso/homes/group/QA/SOP/GEN-365.3.r10.pdf
file://cash/kelso/homes/group/QA/SOP/GEN-420%201.r13.pdf
file://cash/kelso/homes/group/QA/SOP/GEN-4500-PE.r0.pdf
file://cash/kelso/homes/group/QA/SOP/GEN-4500%20SiO2C.r2.pdf
file://cash/kelso/homes/group/QA/SOP/GEN-4500%20SO4%20C.r3.pdf
file://cash/kelso/homes/group/QA/SOP/GEN-4500%20N02B.r2.pdf
file://cash/kelso/homes/group/QA/SOP/GEN-4500S2D.r.2.pdf
file://cash/kelso/homes/group/QA/SOP/GEN-4500S2F.2.pdf
file://cash/kelso/homes/group/QA/SOP/GEN-4670.r0.pdf
file://cash/kelso/homes/group/QA/SOP/GEN-5050.r2.pdf
file://cash/kelso/homes/group/QA/SOP/GEN-5210B.r2.pdf
file://cash/kelso/homes/group/QA/SOP/GEN-5320B.r1.pdf
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DETERMINATION OF METHYLENE BLUE ACTIVE SUBSTANCES (MBAS) 

TANNIN AND LIGNIN 

HALIDES, TOTAL ORGANIC (TOX) 

HALl DES, EXTRACT ABLE ORGANIC (EOX) 

TOTAL SULFIDES BY METHYLENE BLUE DETERMINATION 

TOTAL HALIDES BY OXIDATIVE COMBUSTION AND MICROCOULOMETRY 

CARBON, TOTAL ORGANIC IN SOIL 

AUTOFLUFF 

SULFIDES, ACIDS VOLATILE 

HEAT OF COMBUSTION 

CHLOROPHYLL-a BY COLORIMETRY 

TOTAL CYANIDES AND CYANIDES AMENABLE TO CHLORINATION 

CYANIDE, WEAK ACID DISSOCIABLE 

CHEMICAL OXYGEN DEMAND 

CONDUCTIVITY IN WATER AND WASTES 

CORROSIVITY TOWARDS STEEL 

HEXAVALENT CHROMIUM -COLORIMETRIC 

STANDARD TEST METHODS FOR DETERMINING SEDIMENT CONCENTRATION 
IN WATER SAMPLES 

CARBONATE (C03) BY EVOLUTION AND COLUMETRIC TITRATION 

SULFIDE, SOLUBLE DETERMINATION OF SOLUBLE SULFIDE IN SEDIMENT 

BULl< DENSITY OF SOLID WASTE FRACTIONS 

FDA EXTRACT ABLES 

www.alsglobal.com 
RIQHT SOLUTIOnS RIQHT PARTnER 

GEN-5540C 

GEN-5550 

GEN-9020 

GEN-9020M 

GEN-9030 

GEN-9076 

GEN-ASTM 

GEN-AUTOFLU 

GEN-AVS 

GEN-BTU 

GEN-CHLOR 

GEN-CN 

GEN-CNWAD 

GEN-COD 

GEN-COND 

GEN-CORR 

GEN-CR6 

GEN-D3977 

GEN-D513-82M 

GEN-DIS.S2 

GEN-El109 

GEN-FDAEX 

file://cash/kelso/homes/group/QA/SOP/GEN-5540C.r6.pdf
file://cash/kelso/homes/group/QA/SOP/GEN-5550.r5.pdf
file://cash/kelso/homes/group/QA/SOP/GEN-9020.r8.pdf
file://cash/kelso/homes/group/QA/SOP/Gen-9020M.r3.pdf
file://cash/kelso/homes/group/QA/SOP/GEN-9030.10.pdf
file://cash/kelso/homes/group/QA/SOP/GEN-9076.r1.pdf
file://cash/kelso/homes/group/QA/SOP/GEN-ASTM.r7.pdf
file://cash/kelso/homes/group/QA/SOP/GEN-AUTOFLUFF.r1.pdf
file://cash/kelso/homes/group/QA/SOP/GEN-AVS.r5.pdf
file://cash/kelso/homes/group/QA/SOP/GEN-BTU.r3.pdf
file://cash/kelso/homes/group/QA/SOP/GEN-CHLOR.r1.pdf
file://cash/kelso/homes/group/QA/SOP/GEN-CN.r16.pdf
file://cash/kelso/homes/group/QA/SOP/GEN-CNWAD.r0.pdf
file://cash/kelso/homes/group/QA/SOP/GEN-COD.r8.pdf
file://cash/kelso/homes/group/QA/SOP/GEN-COND.r9.pdf
file://cash/kelso/homes/group/QA/SOP/GEN-CORR.r1.pdf
file://cash/kelso/homes/group/QA/SOP/GEN-CR6.r10.pdf
file://cash/kelso/homes/group/QA/SOP/GEN-D3977.r0.pdf
file://cash/kelso/homes/group/QA/SOP/GEN-D3977.r0.pdf
file://cash/kelso/homes/group/QA/SOP/GEN-DIS2.r2.pdf
file://cash/kelso/homes/group/QA/SOP/GEN-E1109.r0.pdf
file://cash/kelso/homes/group/QA/SOP/GEN-FDAEX.r1.pdf
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FERROUS IRON IN WATER 

FLUORIDE BY ION SELECTIVE ELECTRODE 

FORMALDEHYDE COLORIMETRIC DETERMINATION 

HYDROGEN HALIDES BY ION CHROMATOGTRAPHY (METHOD 26) 

HYDROGEN PEROXIDE BY PERMANGANATE TITRATION 

HYDAZINE IN WATER USING COLORIMETRIC PROCEDURE 

TOTAL SULFUR FOR ION CHROMATOGRAPHY 

ION CHROMATOGRAPHY 

COLOR, NCASI 

NITROCELLULOSE IN SOIL 

OXYGEN CONSUMPTION RATE 

CARBON, TOTAL ORGANIC DETERMINATION (WALKELY BLACK METHOD) 

Ph IN SOIL AND SOLIDS 

Ph IN WATER 

PARTICLE SIZE DETERMINATION- ASTM PROCEDURE 

PARTICLE SIZE DETERMINATION 

SULFIDES, REACTIVE 

TOTAL SULFIDE BY PSEP 

SULFITE 

SPECIFIC GRAVITY 

SUBSAMPLING AND COMPOSITING OF SAMPLES 

SOLIDS, TOTAL DISSOLVED (TDS) 

www.alsglobal.com 
RIQHT SOLUTIOnS RIQHT PARTnER 

GEN-Fell 

GEN-FISE 

GEN-FORM 

GEN-HA26 

GEN-H202 

GEN-HYD 

GEN-ICS 

GEN-IONC 

GEN-NCAS 

GEN-NCEL 

GEN-02RATE 

GEN-OSU 

GEN-Phs 

GEN-Phw 

GEN-PSASTM 

GEN-PSP 

GEN-RS 

GEN-S2PS 

GEN-S03 

GEN-SPGRAV 

GEN-SUBS 

GEN-TDS 

file://cash/kelso/homes/group/QA/SOP/GEN-FEII.r2.pdf
file://cash/kelso/homes/group/QA/SOP/GEN-FISE.r6.pdf
file://cash/kelso/homes/group/QA/SOP/GEN-FORM.r2.pdf
file://cash/kelso/homes/group/QA/SOP/GEN-HA26.r2.pdf
file://cash/kelso/homes/group/QA/SOP/GEN-HYD.r1.pdf
file://cash/kelso/homes/group/QA/SOP/GEN-ICS.r1.pdf
file://cash/kelso/homes/group/QA/SOP/GEN-IONC%20.r15.pdf
file://cash/kelso/homes/group/QA/SOP/GEN-NCAS.r2.pdf
file://cash/kelso/homes/group/QA/SOP/GEN-NCEL.r0.pdf
file://cash/kelso/homes/group/QA/SOP/GEN-O2RATE.0.pdf
file://cash/kelso/homes/group/QA/SOP/GEN-OSU.r2.pdf
file://cash/kelso/homes/group/QA/SOP/GEN-PHS%20r12.pdf
file://cash/kelso/homes/group/QA/SOP/GEN-PHW.r12.pdf
file://cash/kelso/homes/group/QA/SOP/GEN-PSASTM.r1.pdf
file://cash/kelso/homes/group/QA/SOP/GEN-PSP%20r7.pdf
file://cash/kelso/homes/group/QA/SOP/GEN-RS.4.pdf
file://cash/kelso/homes/group/QA/SOP/GEN-S2PS.r.1.pdf
file://cash/kelso/homes/group/QA/SOP/GEN-SO3.r2.pdf
file://cash/kelso/homes/group/QA/SOP/GEN-SPECGRAV.r0.pdf
file://cash/kelso/homes/group/QA/SOP/GEN-SUBS.r3.pdf
file://cash/kelso/homes/group/QA/SOP/GEN-TDS.r9.pdf
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file://cash/kelso/homes/group/QA/SOP/GEN-THIOCN.r1.pdf
file://cash/kelso/homes/group/QA/SOP/GEN-TKN.r12.pdf
file://cash/kelso/homes/group/QA/SOP/GEN-TNTP.r0.pdf
file://cash/kelso/homes/group/QA/SOP/GEN-TNTP.r0.pdf
file://cash/kelso/homes/group/QA/SOP/GEN-TOC%20r11.pdf
file://cash/kelso/homes/group/QA/SOP/GEN-TSS.r9.pdf
file://cash/kelso/homes/group/QA/SOP/GEN-TURB.r5.pdf
file://cash/kelso/homes/group/QA/SOP/Gen-UBOD.r1.pdf
file://cash/kelso/homes/group/QA/SOP/GEN-WASH.r4.pdf
file://cash/kelso/homes/group/QA/SOP/LCP-1694.r2.pdf
file://cash/kelso/homes/group/QA/SOP/LCP-1694.r2.pdf
file://cash/kelso/homes/group/QA/SOP/LCP-1694.r2.pdf
file://cash/kelso/homes/group/QA/SOP/LCP-8315.r5.pdf
file://cash/kelso/homes/group/QA/SOP/LCP-539.r0.pdf
file://cash/kelso/homes/group/QA/SOP/LCP-539.r0.pdf
file://cash/kelso/homes/group/QA/SOP/LCP-539.r0.pdf
file://CASH/kelso/HOMES/group/QA/SOP/LCP-610.r0.pdf
file://cash/kelso/homes/group/QA/SOP/LCP-8321.r0.pdf
file://cash/kelso/homes/group/QA/SOP/LCP-8321.r0.pdf
file://cash/kelso/homes/group/QA/SOP/LCP-8321.r0.pdf
../Local%20Settings/Temporary%20Internet%20Files/Content.MSO/LC/LCP-8321W.r0.DOC
../Local%20Settings/Temporary%20Internet%20Files/Content.MSO/LC/LCP-8321W.r0.DOC


    
  Revision 22 

   Appendix F 
                Effective: 06/15/13 

Page F9 

 

 

 

 

NITROAROMATICS AND NITRAMINES BY HIGH PERFORMANCE LIQUID 
CHROMATOGRAPHY(HPLC) 

ACRYLAMIDE BY HIGH PERFORMANCE LIQUID CHROMATOGRAPHY /TANDEM 
MASS SPECTROMETRY (HPLC/MS/MS) .. 

QUANTITATIVE DETERMINATION OF AFLATOXINS BY HIGH PERFORMANCE 
LIQUID CHROMATOGRAPHY /TANDEM MASS SPECTROMETRY (HPLC/MS/MS) 

QUANTITATIVE DETERMINATION OF 2,2-DIBROM0-3-NITRILOPROPIONAMIDE 
BY HPLC 

DIOCTYL SULFOSUCCINATE BY HIGH PERFORMANCE LIQUID 
CHROMATOGRAPHY /TANDEM MASS SPECTROMETRY (HPLC/MS/MS) .. 

QUANTITATION OF NITROAROMATICS AND NITRAMINES IN WATER, SOIL, 
AND TISSUE BY LIQUID CHROMATOGRAPHY AND TANDEM MASS 
SPECTROMETRY (LC-MS/MS) 

NITROGUANIDINE BY HIGH PERFORMANCE LIQUID CHROMATOGRAPHY 

QUANTITATION OF NITROPHENOLS IN SOILS BY LIQUID 
CHROMATOGRAPHYAND TANDEM MASS SPECTORMETRY (LC-MS/MS) 

ORGANIC ACIDS IN AQUEOUS MATRICES BY HPLC 

QUANTITATIVE DETERMINATION OF OPTICAL BRIGHTENER 220 BY HIGH 
PERFORMANCE LIQUID CHROMATOGRAPHY (HPLC) 

PERFLUORINATED COMPOUNDS BY HPLC/MS/MS 

DETERMINATION FO PHTHALATES IN FOOD BY LIQUID CHROMATOGRAPHY 
TANDEM MASS SPECTROMETRY (LC/MSMS) 

DETERMINATION OF MANNOSE AND GALACTOSE IN WATER BY HPLC/MS/MS 

TOTAL OLEANOLIC ACID SAPONINS IN WATER BY ACID HYDROLYSIS AND 
HPLC/MS/MS 

PICRIC ACID AND PICRAMIC ACID BY HPLC 

DIQUAT AND PARAQUAT BY HPLC 

www.alsglobal.com 
RIQHT SOLUTIOnS RIQHT PARTnER 

LCP-8330B 

LCP-ACRYL 

LCP-AFLA 

LCP-DBNPA 

LCP-DOS 

LCP-LCMS4 

LCP-NITG 

LCP-NITRO 

LCP-OALC 

LCP-OPBR 

LCP-PFC 

LCP-PHT 

LCP-SUGAR 

SOC-LCMS3 

SOC-PICRIC 

SVD-549 

file://cash/kelso/homes/group/QA/SOP/LCP-8330B.r3.pdf
file://cash/kelso/homes/group/QA/SOP/LCP-8330B.r3.pdf
file://cash/kelso/homes/group/QA/SOP/LCP-ACRYL.r0.pdf
file://cash/kelso/homes/group/QA/SOP/LCP-ACRYL.r0.pdf
file://cash/kelso/homes/group/QA/SOP/LCP-AFLA.r0.pdf
file://cash/kelso/homes/group/QA/SOP/LCP-AFLA.r0.pdf
file://cash/kelso/homes/group/QA/SOP/LCP-DBNPA.r0.pdf
file://cash/kelso/homes/group/QA/SOP/LCP-DBNPA.r0.pdf
file://cash/kelso/homes/group/QA/SOP/LCP-DOS.r3.pdf
file://cash/kelso/homes/group/QA/SOP/LCP-DOS.r3.pdf
file://cash/kelso/homes/group/QA/SOP/LCP-LCMS4.r1.pdf
file://cash/kelso/homes/group/QA/SOP/LCP-LCMS4.r1.pdf
file://cash/kelso/homes/group/QA/SOP/LCP-LCMS4.r1.pdf
file://cash/kelso/homes/group/QA/SOP/LCP-NITG%20r6.pdf
file://cash/kelso/homes/group/QA/SOP/LCP-NITRO.r2.pdf
file://cash/kelso/homes/group/QA/SOP/LCP-NITRO.r2.pdf
file://cash/kelso/homes/group/QA/SOP/LCP-OALC.r3.pdf
file://cash/kelso/homes/group/QA/SOP/LCP-OPBr.pdf
file://cash/kelso/homes/group/QA/SOP/LCP-OPBr.pdf
file://cash/kelso/homes/group/QA/SOP/LCP-PFC.r2.pdf
file://cash/kelso/homes/group/QA/SOP/LCP-PHT.r0.pdf
file://cash/kelso/homes/group/QA/SOP/LCP-PHT.r0.pdf
file://cash/kelso/homes/group/QA/SOP/LCP-SUGAR.r0.pdf
file://cash/kelso/homes/group/QA/SOP/SOC-LCMS3.r0.pdf
file://cash/kelso/homes/group/QA/SOP/SOC-LCMS3.r0.pdf
file://cash/kelso/homes/group/QA/SOP/SOC-PICRIC.r2.pdf
file://cash/kelso/homes/group/QA/SOP/SVD-549.2.r7.pdf
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 METALS SOPS 

METHYL MERCURY IN SOIL AND SEDIMENT BY ATOMIC FLUORESCENCE 
SPECTROMETRY 

METHYL MERCURY IN TISSUE BY ATOMIC FLUORESCENCE SPECTROMETRY 

METHYL MERCURY IN WATER BY ATOMIC FLUORESCENCE SPECTROMETRY 

MERCURY IN WATER BY OXIDATION, PURGE&TRAP, AND COLD VAPOR 
ATOMIC FLUORES. SPECTROMETRY 

DETERMINATION OF ARSENIC SPECIES BY HYDRIDE GENERATION CRYOGENIC 
TRAPPING GAS CHROMATOGRAPY ATOMIC ABSORPTION 
SPECTROPOTOM ETRY 

DETERMINATION OF TRACE ELEMENTS IN AMBIENT WATERS BY ICP-MS 

DETERMINATION OF TRACE METALS IN WATERS BY ON-LINE CHELATION 
PRECONCENTRATION AND INDUCTIVELY COUPLED PLASMA-MASS 
SPECTROMETRY 

MERCURY IN WATER 

METALS DIGESTION 

METALS DIGESTION 

METALS DIGESTION 

CLOSED VESSEL OIL DIGESTION 

CLOSED VESSEL DIGESTION OF SILICEOUS AND ORGANICALLY BASED 
MATRICIES 

DETERMINATION OF METALS & TRACE ELEMENTS BY INDUCTIVELY COUPLED 
PLASMA-MS (METHOD 6020) 

ARSENIC BY BOROHYDRIDE REDUCTION ATOMIC ABSORPTION 

METALS DIGESTION FOR HEXAVALENT CHROMIUM 

MERCURY IN LIQUID WASTE 

www.alsglobal.com 
RIQHT SOLUTIOnS RIQHT PARTnER 

MET-1630S 

MET-1630T 

MET -1630W 

MET -1631 

MET -1632 

MET-1638 

MET-1640 

MET -245.1 

MET-3010A 

MET-3020A 

MET-3050 

MET -3051M 

MET -3052M 

MET-6020 

MET-7062 

MET-7195 

MET-7470A 

file://cash/kelso/homes/group/QA/SOP/MET-1630S.r1.pdf
file://cash/kelso/homes/group/QA/SOP/MET-1630S.r1.pdf
file://cash/kelso/homes/group/QA/SOP/MET-1630T.pdf
file://cash/kelso/homes/group/QA/SOP/MET-1630W.r2.pdf
file://cash/kelso/homes/group/QA/SOP/MET-1631.r10.pdf
file://cash/kelso/homes/group/QA/SOP/MET-1631.r10.pdf
file://cash/kelso/homes/group/QA/SOP/MET-1632.r1.pdf
file://cash/kelso/homes/group/QA/SOP/MET-1632.r1.pdf
file://cash/kelso/homes/group/QA/SOP/MET-1632.r1.pdf
file://cash/kelso/homes/group/QA/SOP/MET-1638.r0.pdf
file://cash/kelso/homes/group/QA/SOP/MET-1640.r0.pdf
file://cash/kelso/homes/group/QA/SOP/MET-1640.r0.pdf
file://cash/kelso/homes/group/QA/SOP/MET-1640.r0.pdf
file://cash/kelso/homes/group/QA/SOP/MET-245.1.r11.pdf
file://cash/kelso/homes/group/QA/SOP/MET-3010A.r11.pdf
file://cash/kelso/homes/group/QA/SOP/MET-3020A.r13.pdf
file://cash/kelso/homes/group/QA/SOP/MET-3050B.r11.pdf
file://cash/kelso/homes/group/QA/SOP/MET-3051M.r2.pdf
file://cash/kelso/homes/group/QA/SOP/MET-3052M.r0.pdf
file://cash/kelso/homes/group/QA/SOP/MET-3052M.r0.pdf
file://cash/kelso/homes/group/QA/SOP/MET-6020%20r14.pdf
file://cash/kelso/homes/group/QA/SOP/MET-6020%20r14.pdf
file://cash/kelso/homes/group/QA/SOP/MET-7062.r2.pdf
file://cash/kelso/homes/group/QA/SOP/MET-7195.r6.pdf
file://cash/kelso/homes/group/QA/SOP/MET-7470A.%20r14.pdf
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file://cash/kelso/homes/group/QA/SOP/MET-7471.r15.pdf
file://cash/kelso/homes/group/QA/SOP/MET-7742.r3.pdf
file://cash/kelso/homes/group/QA/SOP/MET-BIOACC.r0.pdf
file://cash/kelso/homes/group/QA/SOP/MET-DIG.r10.pdf
file://cash/kelso/homes/group/QA/SOP/MET-FILT.r2.pdf
file://cash/kelso/homes/group/QA/SOP/MET-GC.r3.pdf
file://cash/kelso/homes/group/QA/SOP/MET-GFAA.r19.pdf
file://cash/kelso/homes/group/QA/SOP/MET-GFAA.r19.pdf
file://cash/kelso/homes/group/QA/SOP/MET-ICP.r23.pdf
file://cash/kelso/homes/group/QA/SOP/MET-ICPMS.r13.pdf
file://cash/kelso/homes/group/QA/SOP/MET-ICPMS.r13.pdf
file://cash/kelso/homes/group/QA/SOP/MET-RPMS.r6.pdf
file://cash/kelso/homes/group/QA/SOP/MET-RPMS.r6.pdf
file://cash/kelso/homes/group/QA/SOP/MET-SPLP.r0.pdf
file://cash/kelso/homes/group/QA/SOP/MET-STLC.pdf
file://cash/kelso/homes/group/QA/SOP/MET-STLC.pdf
file://cash/kelso/homes/group/QA/SOP/MET-TCLP.r6.pdf
file://cash/kelso/homes/group/QA/SOP/MET-TDIG.r%202.pdf
file://cash/kelso/homes/group/QA/SOP/MET-TDIG.r%202.pdf
file://cash/kelso/homes/group/QA/SOP/MET-TISP.r7.pdf
file://cash/kelso/homes/group/QA/SOP/PET-ALIPHAT.r1.pdf
file://cash/kelso/homes/group/QA/SOP/PET-SVF.r12.pdf
file://cash/kelso/homes/group/QA/SOP/PET-SVF.r12.pdf
file://cash/kelso/homes/group/QA/SOP/PET-TPH.r1.pdf
file://cash/kelso/homes/group/QA/SOP/PET-TPH.r1.pdf
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file://cash/kelso/homes/group/QA/SOP/PET-WIDRO.r2.pdf
file://cash/kelso/homes/group/QA/SOP/PET-WIDRO.r2.pdf
file://cash/kelso/homes/group/QA/SOP/SOC-608%20r6.pdf
file://cash/kelso/homes/group/QA/SOP/SOC-8015M.9.pdf
file://cash/kelso/homes/group/QA/SOP/SOC-8081.r16.pdf
file://cash/kelso/homes/group/QA/SOP/SOC-8081.r16.pdf
file://cash/kelso/homes/group/QA/SOP/SOC-8082Ar.r15.pdf
file://cash/kelso/homes/group/QA/SOP/SOC-8082Co.r12.pdf
file://cash/kelso/homes/group/QA/SOP/SOC-8141.r12.pdf
file://cash/kelso/homes/group/QA/SOP/SOC-8151.r15.pdf
file://cash/kelso/homes/group/QA/SOP/SOC-8151M.r10.pdf
file://cash/kelso/homes/group/QA/SOP/SOC-9403.6.pdf
file://cash/kelso/homes/group/QA/SOP/SOC-9901.r4.pdf
file://cash/kelso/homes/group/QA/SOP/SOC-9901.r4.pdf
file://cash/kelso/homes/group/QA/SOP/SOC-9902.r3.pdf
file://cash/kelso/homes/group/QA/SOP/SOC-9902.r3.pdf
file://cash/kelso/homes/group/QA/SOP/SOC-ALC.r0.pdf
file://cash/kelso/homes/group/QA/SOP/SOC-BUTYL.10.pdf
file://cash/kelso/homes/group/QA/SOP/SOC-DIMP.r8.pdf
file://cash/kelso/homes/group/QA/SOP/SOC-MCA.r6.pdf
file://cash/kelso/homes/group/QA/SOP/SOC-OTTO.r1.pdf
file://cash/kelso/homes/group/QA/SOP/SOC-CAL.r7.pdf
file://cash/kelso/homes/group/QA/SOP/SOC-CAL.r7.pdf
file://cash/kelso/homes/group/QA/SOP/Soc-conf.r5.pdf
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SEMIVOLATILE ORGANIC COMPOUNDS BY GC/MS - LOW LEVEL PROCEDURE 

 
ENDOCRINE DISRUPTING COMPOUNDS BY DERIVATIZATION AND GC/MS 

file://cash/kelso/homes/group/QA/SOP/SOC-SCR.r4.pdf
file://cash/kelso/homes/group/QA/SOP/SVD-504.1.r8.pdf
file://cash/kelso/homes/group/QA/SOP/SVD-504.1.r8.pdf
file://cash/kelso/homes/group/QA/SOP/SVD-508.1.6.pdf
file://cash/kelso/homes/group/QA/SOP/SVD-515.4.r8.pdf
file://cash/kelso/homes/group/QA/SOP/SVD-521.r4.pdf
file://cash/kelso/homes/group/QA/SOP/SVD-525.r7.pdf
file://cash/kelso/homes/group/QA/SOP/SVD-548.r8.pdf
file://cash/kelso/homes/group/QA/SOP/SVD-552.r6.pdf
file://cash/kelso/homes/group/QA/SOP/SVM-1653A.r8.pdf
file://cash/kelso/homes/group/QA/SOP/SVM-625.r7.pdf
file://cash/kelso/homes/group/QA/SOP/SOC-8270D.r1.pdf
file://cash/kelso/homes/group/QA/SOP/SVM-8270L.r8.pdf
file://cash/kelso/homes/group/QA/SOP/SVM-8270P.r8.pdf
file://cash/kelso/homes/group/QA/SOP/SVM-8270P.r8.pdf
file://cash/kelso/homes/group/QA/SOP/SVM-8270S.r6.pdf
file://cash/kelso/homes/group/QA/SOP/SVM-EDC.r0.pdf
file://cash/kelso/homes/group/QA/SOP/SOC-NONYL.r3.pdf
file://cash/kelso/homes/group/QA/SOP/SOC-OPPMS2%20r0.pdf
file://cash/kelso/homes/group/QA/SOP/SVM-PESTMS2.r3.pdf
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POLYBROMINATED DIPHENYL ETHERS (PBDEs) AND POLYBROMINATED 
BIPHENYLS (PBBs) BY GC/MS 

 

 
METHOD FOR DETERMINING GASOLINE RANGE ORGANICS, WISCONSIN DNR PET-WIGRO 

 

file://cash/kelso/homes/group/QA/SOP/SOC-ROHS.r1.pdf
file://cash/kelso/homes/group/QA/SOP/SOC-ROHS.r1.pdf
file://cash/kelso/homes/group/QA/SOP/PET-GRO.r9.pdf
../group/QA/SOP/PET-WIGRO.r0.pdf
file://cash/kelso/homes/group/QA/SOP/VOC-5030.r6.pdf
file://cash/kelso/homes/group/QA/SOP/VOC-5035.r8.pdf
file://cash/kelso/homes/group/QA/SOP/VOC-5035.r8.pdf
file://cash/kelso/homes/group/QA/SOP/VOC-524.2.r14.pdf
file://cash/kelso/homes/group/QA/SOP/VOC-624.r11.pdf
file://cash/kelso/homes/group/QA/SOP/VOC-8021BTEX.r6.pdf
file://cash/kelso/homes/group/QA/SOP/VOC-8260.r16.pdf
file://cash/kelso/homes/group/QA/SOP/VOC-8260S.r1.pdf
file://cash/kelso/homes/group/QA/SOP/VOC-BLAN.r7.pdf
file://cash/kelso/homes/group/QA/SOP/VOC-BVOC.r5.pdf
file://cash/kelso/homes/group/QA/SOP/VOC-BVOC.r5.pdf
file://cash/kelso/homes/group/QA/SOP/VOC-ZHE.r6.pdf


   

 

 

 
 

 

 
 
 
 
 
 
 
 
 

APPENDIX G 
 

List of Laboratory  
Certifications and Accreditations 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



   

 

 

 
 

 

Federal and National Programs 

 The TNI (The NELAC Institute) National Environmental Laboratory Accreditation 
Program (NELAP) Accredited Drinking Water, Non-Potable Water, Solid & 
Hazardous Waste, and Biological Tissue Laboratory 

 ANSI-ASQ National Accreditation Board/ACLASS ISO 17025:2005 
 DoD- ELAP Environmental Laboratory Accreditation Program 
 U.S. EPA Region 8 
 Approved Drinking Water Laboratory 
 

State and Local Programs 

 State of Alaska, Department of Environmental Conservation 
 UST Laboratory, Lab I.D. UST040 

 State of Arizona, Department of Health Services 
 License No. AZ0339 

 State of Arkansas, Department of Environmental Quality 
Certified Environmental Laboratory, Lab I.D. 88-0637 

 State of California, Department of Health Services, Environmental Laboratory 
Accreditation Program, Certification No. 2286 

 State of Florida, Department of Health  
 Accredited Environmental Laboratory No. E87412 

 State of Georgia, Department of Natural Resources 
 Certified Drinking Water Laboratory 

 State of Hawaii, Department of Health 
 Certified Drinking Water Laboratory 

 State of Idaho, Department of Health and Welfare 
 Certified Drinking Water Laboratory 

 State of Indiana, Department of Health  
Certified Drinking Water Laboratory, Lab I.D. C-WA-01 

 State of Louisiana, Department of Environmental Quality  
Accredited Environmental Laboratory, Lab I.D. 3016 

 State of Maine, Department of Human Services 
Certified Environmental Laboratory, Lab I.D. WA0035 

 State of Michigan, Department of Environmental Quality  
Certified Drinking Water Laboratory, Lab I.D. 9949 

 



   

 

 

 
 

 

 
 

State and Local Programs (continued) 

 State of Minnesota, Department of Health  
 Certified Environmental Laboratory, Lab I.D. 053-999-368 

 State of Montana, Department of Health and Environmental Sciences 
 Certified Drinking Water Laboratory, Lab I.D. 0047 

 State of Nebraska, Division of Public Health 
Certified Drinking Water Laboratory, Lab I.D. NE-OS-23-13 

 State of Nevada, Division of Environmental Protection  
Certified Drinking Water Laboratory, Lab I.D. WA35 

 State of New Jersey, Department of Environmental Protection 
Accredited Environmental Laboratory, Lab I.D. WA005 

 State of North Carolina, Department of Environment and Natural Resources 
 Certified Environmental Laboratory, Lab I.D. 605 

 State of Oklahoma, Department of Environmental Quality 
  General Water Quality/Sludge Testing, Lab I.D. 9801  

 State of Oregon, ORELAP Laboratory Accreditation Program 
 Accredited Environmental Laboratory, Lab I.D. WA200001 

 State of South Carolina, Department of Health and Environmental Control 
 Certified Environmental Laboratory, Lab I.D. 61002 

 State of Texas, Commission on Environmental Quality 
 Certified Environmental Laboratory, Lab I.D. T104704427-12-4 

 State of Utah, Department of Health 
Accredited Environmental Laboratory, Lab I.D. WA000352013-2 

 State of Washington, Department of Ecology 
Accreditation Program Lab I.D. C1203 

 State of Wisconsin, Department of Natural Resources 
Accredited Environmental Laboratory, Lab I.D. 998386840 

 
 

A complete listing of and certifications and accreditations can be found at: 
 

http://alsnetnew/divisions/env_northamerica/Lists/USA%20Cert
ifications1/AllItems.aspx 
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CHLORINATED PESTICIDES BY GC/MS/MS 
 
 
1. SCOPE AND APPLICATION 
 

1.1. This Standard Operating Procedure (SOP) describes the method used for trace analysis of 
various chlorinated pesticides by high performance gas chromatography/tandem mass 
spectrometry (HPGC/MS/MS).  This SOP describes both the extraction and chromatographic 
procedures used to determine the target analytes.  Table 1 indicates compounds that may be 
determined by this method and lists their method reporting limits (MRLs) in water and soil. 
Equivalent nomenclature for MRL includes Estimated Quantitation Limit (EQL).  Therefore, 
MRL=EQL.  The reported MRL may be adjusted to meet specific project requirements; 
however, the capability of achieving other reported MRLs must be demonstrated. Method 
Detection Limits (MDLs) which have been achieved are also given. The Method Detection 
Limits (MDLs) will vary depending on the instrument used and preparation method.   

 
1.2. This procedure is used to determine the concentrations of chlorinated pesticides in water, soil, 

and tissue using HPGC/MS/MS. The procedure may be applied to other miscellaneous sample 
matrices providing that the analyst demonstrates the ability of the procedure to give data of 
acceptable quality in that matrix.   

 
2. METHOD SUMMARY 
 

2.1. This SOP describes HPGC/MS/MS conditions for the detection chlorinated pesticides.  Prior to 
the use of this method, an appropriate sample preparation method must be used to recover the 
analytes of interest. Stable, isotopically labeled analogs of the analytes of interest are spiked into 
the samples before they are extracted. They are used to both assess the efficiency of the 
extraction and to quantitate the analytes of interest.  

 
2.2. A 5.0 µL aliquot of the extract is injected into the gas chromatograph (GC).  The compounds are 

separated on a fused silica capillary column.  Compounds of interest are detected by a mass 
selective detector.  Identification of the analytes of interest is performed by comparing the 
retention times of the analytes with the respective retention times of an authentic standard, and 
by comparing the ratio of the two parent/daughter transitions acquired for each compound with 
the same ratio in the CCV Standard.  Quantitative analysis is performed by using the authentic 
standard to produce a response factor and calibration curve, and using the calibration data to 
determine the concentration of an analyte in the extract.  The concentration in the sample is 
calculated using the sample weight or volume and the extract volume. 

 
2.3. The following compounds may require special treatment when being determined by this method. 

 DDT and Endrin are subject to thermal decomposition in the inlet of the gas chromatograph.  
EndosulfanI , EndosulfanII, Dieldrin, Endrin, Endrin aldehyde, and Endrin ketone produce 
relatively low response areas due to their fragmentation patterns.  

 
3. DEFINITIONS 
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3.1. Analysis Sequence - Samples are analyzed in a set referred to as an analysis sequence.  The 
sequence begins with injection of a DFTPP Standard, followed by a DDT/Endrin standard and 
then the initial calibration standards.  Once calibrated, a CCV is evaluated and extracts can be 
run. The sequence ends after 12 hours based on the DFTPP injection time. 

 
3.2. Matrix Spike/Duplicate Matrix Spike Analysis - In the matrix spike analysis, predetermined 

quantities of target analytes are added to a sample matrix prior to sample extraction and analysis. 
 The purpose of the matrix spike is to evaluate the effects of the sample matrix on the methods 
used for the analyses.  Samples are split into duplicates, then spiked and analyzed.  Percent 
recoveries are calculated for each of the analytes detected.  The relative percent difference 
between the samples is calculated and used to assess analytical precision. 

 
3.3. Standard Curve - A standard curve is a calibration curve which plots concentrations of a 

known analyte standard versus the instrument response to the analyte. 
 

3.4. Surrogate - Surrogates for this analysis are isotpically labeled pesticides which are similar to 
analytes of interest in chemical composition, extraction, and chromatography, but which are not 
normally found in environmental samples. These are the same as the labeled internal standards.  
The purpose of the surrogates is to evaluate the preparation and analysis of samples.  These 
compounds are spiked into all blanks, standards, samples and spiked samples prior to analysis.  
Percent recoveries are calculated for each surrogate. 

 
3.5. Method Blank - The method blank is an artificial sample designed to monitor introduction of 

artifacts into the process.  The method blank is carried through the entire analytical procedure. 
 

3.6. Laboratory Control Sample (LCS) – A Laboratory Control Sample is a method blank spiked 
with known quantities of analytes. The LCS is analyzed exactly like a sample. Its purpose is to 
assure that the results produced by the laboratory remain within the limits specified in this SOP 
for precision and recovery. 

 
3.7. Continuing Calibration Verification Standard (CCV) - A mid-level standard injected into the 

instrument at specified intervals and is used to verify the validity of the initial calibration. 
 

3.8. Independent Calibration Verification Standard (ICV) - A mid-level standard injected into 
the instrument after the calibration curve from a different source than the standards in the curve 
and is used to verify the validity of the initial calibration. 

 
3.9. Multiple Reaction Monitoring (MRM) – A HRGC/MS/MS technique where most background 

noise/interfering compound are filtered out by the tandem mass spectrometer.  MRM mode 
allows only one parent ion through the first quadrapole at a time.  In the collision cell (Q2) the 
parent ion is fragmented.  In the third quadrapole (Q3) all ions except the quantitation fragment 
(product ion) are filtered out.  The only ions that are allowed through the instrument are ions that 
have the same parent mass producing the same product mass during a particular segment of 
analysis time. These are referred to as a Parent/Daughter ion pair, or as a transition, which is 
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abbreviated as P>D by the Waters MassLynx software.  This analysis segment is specified for a 
particular retention time range that corresponds to the retention time of a certified standard.   

 
4. INTERFERENCES 
 

4.1. The GC/MS data from all blanks, samples, and spikes must be evaluated for interferences.  
Determine if the source of interference is in the preparation of the samples.  Corrective action 
should be taken to eliminate the interferences. 

 
4.2. Contamination by carryover can occur whenever high-concentration and low-concentration 

samples are sequentially analyzed.  To reduce carryover, the sample syringe must be rinsed out 
between samples with solvent.  Whenever an unusually concentrated sample is encountered, it 
should be followed by the analysis of solvent to check for cross contamination. 

 
4.3. The reporting limits for these analytes are in the low ppb to ppt level. Therefore, low level 

background contamination is a concern when conducting this method.  Solvents, reagents, 
glassware and other sample processing hardware may yield discrete artifacts and/or elevated 
baselines, causing misinterpretation of the chromatograms.  All of these materials must be 
demonstrated to be free from interferences.  

 
5. SAFETY 
 

5.1. All appropriate safety precautions for handling solvents, reagents and samples must be taken 
when performing this procedure.  This includes the use of personnel protective equipment, such 
as, safety glasses, lab coat and the correct gloves.   

 
5.2. Chemicals, reagents and standards must be handled as described in the CAS safety policies, 

approved methods and in MSDSs where available.  Refer to the CAS Environmental, Health and 
Safety Manual and the appropriate MSDS prior to beginning this method. 

 
5.3. This method uses Methylene Chloride, a known human carcinogen.  Viton brand gloves should 

be used while rinsing, pouring or transferring the solvent 
 

6. SAMPLE COLLECTION, CONTAINERS, PRESERVATION, AND STORAGE 
 

6.1. Containers used to collect samples should be purchased pre-cleaned containers.  Alternatively, 
containers used to collect samples for the determination of pesticides may be soap and water 
washed followed by methanol (or isopropanol) rinsing.  The sample containers should be of 
glass or Teflon and have screw-top covers with Teflon liners.  In situations where Teflon is not 
available, solvent-rinsed aluminum foil may be used as a liner.  Highly acidic or basic samples 
may react with the aluminum foil, causing eventual contamination of the sample.  Plastic 
containers or lids may not be used for the storage of samples due to the possibility of sample 
contamination from the phthalate esters and other hydrocarbons within the plastic. 
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6.2. Sample containers should be filled with care so as to prevent any portion of the collected sample 
coming in contact with the sampler's gloves, thus causing contamination.  Samples should not be 
collected or stored in the presence of exhaust fumes.  If the sample comes in contact with the 
sampler (e.g., if an automatic sampler is used), run reagent water through the sampler and use 
the rinseate as a field blank. 

 
6.3. Water and soil samples must be iced or refrigerated at 4 ± 2°C from time of collection until 

extraction. 
 

6.4. Tissue samples should be kept frozen until they are extracted to minimize decomposition. 
 

6.5. Water samples must be extracted within 7 days and the extracts analyzed within 40 days 
following extraction.  Soil samples must be extracted within 14 days and the extract analyzed 
within 40 days following extraction.  Extracts are stored at < -10oC. 

 
7. APPARATUS AND MATERIALS 
 

7.1. Gas Chromatograph/Mass Spectrometer System 
 

7.1.1. Gas Chromatograph - An analytical system complete with a temperature-programmable 
gas chromatograph suitable for large volume cool splitless injection and all required 
accessories, including syringes, analytical columns, and gases.  The capillary column should 
be directly coupled to the source. Agilent 6890N equipped with the Agilent PTV injector 
recommended. 

 
7.1.2. Column:  ZB-Multiresidue-1 30 m x 0.25 mm ID x 0.25 µm film thickness silicone-coated 

fused-silica capillary column or equivalent. Recommended:  Phenomenex #7HG-G016-11.   
 

7.1.3. MS/MS System – Waters Micromass Quattro Micro GC, tandem mass spectrometer or 
equivalent. 

 
7.1.4. Data System - A computer system must be interfaced to the mass spectrometer.  The 

system must allow the continuous acquisition and storage on machine-readable media of all 
mass spectra obtained throughout the duration of the chromatographic program.  The 
computer must have software that can search any GC/MS data file for ions of a specific mass 
and that can plot such ion abundances versus time or scan number. ( Waters MassLynx or 
equivalent )  This type of plot is defined as an Extracted Ion Current Profile (EICP).  
Software must also be available that allows integrating the abundances in any EICP between 
specified time or scan-number limits.  The most recent version of the EPA/NIST Mass 
Spectral Library should also be available. 

 
7.2. Appropriate analytical balance (0.0001 g), volumetric flasks, syringes, vials, and bottles for 

standards preparation. 
 
8. STANDARDS, REAGENTS, AND CONSUMABLE MATERIALS 
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8.1. Solvents:  Acetone, methylene chloride, methanol, hexane, and other appropriate solvents.  
Solvents must be of sufficient purity to permit usage without lessening the accuracy of the 
determination or introducing interferences. 

 
8.2. Stock Standard Solutions 

 
8.2.1. Commercially prepared stock standards are typically used, and are available from several 

vendors. They must be A2LA or ISO9000 certified by the manufacturer.  Standard 
concentrations can be verified by comparison versus an independently prepared standard. 
Alternatively, prepare stock standard solutions at a concentration of 1000 µg/ml by 
dissolving 0.0100 g of reference material in hexane, methylene chloride or other suitable 
solvent and diluting to volume in a 10mL volumetric flask.  Larger volumes can be used at 
the convenience of the analyst.  When compound purity is assayed to be 96% or greater, the 
weight can be used without correction to calculate the concentration of the stock standard. 

 
8.2.2. Transfer the stock standard solutions into Teflon-sealed screw-cap bottles.  Store at -10°C 

and protect from light, or store as recommended by the manufacturer. Stock standards should 
be checked frequently for signs of degradation or evaporation, especially just prior to 
preparing calibration standards from them. 

 
8.2.3. Stock standard solutions must be replaced after one year, or sooner, if comparison with 

check standards or samples indicates a problem. 
 

8.3. Instrument Internal Standard – 10 ul of a 10ug/ml Pyrene-d10 solution is added to each 1 ml 
sample extract undergoing analysis. The resulting concentration of the standard is 100ng/mL. 
Store at 4 ± 2°C when not being used.  When using premixed certified solutions, store according 
to the manufacturer’s recommendations. Other internal standards can be used as long as they do 
not interfere with the target analytes, and have similar retention times. 

 
8.4. DDT/Endrin calibration standard. A hexane solution containing 20ng/mL of 4,4’-DDT, 4,4’-

DDE, 4,4’-DDD, Endrin, Endrin Ketone, Endrin aldehyde, and 100ng/mL of the instrument 
internal standard. 

 
8.5. DDT/ Endrin Standard - A hexane solution containing 20ng/ml of 4,4’-DDT, and Endrin, and 

100ng/ml of the instrument internal standard. This is used  to verify injection port inertness and 
GC column performance.  Store at 4 ± 2°C when not being used, or store according to the 
manufacturer’s recommendations. 
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8.6. Calibration Standards 
 
8.6.1. A minimum of eight initial calibration standards should be prepared from stock solutions.  

One of the calibration standards should be at a concentration at or below the method 
reporting limit; the others should correspond to the range of concentrations found in real 
samples, but should not exceed the working range of the GC/MS system. At least one 
calibration standard must be at a concentration corresponding to a sample concentration 
meeting project-specific data quality objectives.  Each standard should contain each analyte 
for detection by this method.  Each 1 ml aliquot of calibration standards should be spiked 
with 10 µL of the internal standard solution prior to analysis.  All calibration standards 
should be stored at 4 ± 2°C or less and should be freshly prepared once a year, or sooner if 
check standards indicate a problem.   

 
8.6.2. The daily calibration standard (CCV) is prepared at a nominal 20 ng/ml concentration from 

stock solutions.  The CCV is prepared weekly and can be stored at 4 ± 2°C, or as 
recommended by the manufacturer.     

 
8.7. QC Standards 

 
8.7.1. Labeled internal standards: These are isotopically labeled of the pesticides being analyzed. 

Prepare a working solution in acetone containing: Hexachlorobenzene13c6, Chlorpyrifos-
d10, gamma.BHC-d6, Aldrin13c12, Heptachlor13c10, Endrin13c12, cis-
Heptachlorepoxide13c10, Oxychlordane13c10, Octachlorostyrene13c8, Isodrin13c12, 
Methoxychlor-d14, Endrin ketone13c12, 4,4’-DDD-d4, 4,4’DDT-d4, and Mirex13c10 at the 
concentrations listed in Table 4.  Aliquots of the solution are spiked into all extracted 
samples, blanks, and QC samples according to the extraction SOP used. All labeled internal 
standards should be stored at 4 ±2°C or less. General expiration guidelines do not apply to 
labeled isotopes, but standard should be freshly prepared once a year, or sooner if problems 
are identified. To certify that the labeled internal standards are not degraded or concentrated 
from storage, and still suitable for use: prepare and analyze a standard containing the labeled 
standards and the unlabeled target analytes at 100 ng/ml. The ratio of: Labeled Compound 
Area/ Unlabeled Compound Area should be between 0.5-1.5.   

 
8.7.2. Matrix Spike Standards: Prepare a working solution in methanol containing all analytes of 

interest (“full list spike”) from the standard analyte list (Table1) at 200ng/mL.  Aliquots of 
the solution are spiked into the selected QC aliquots according to the extraction SOP used. 

 
Note:  The spiking level of Labeled internal standards and spike may need to be adjusted 
according to project requirements, if dilutions are expected due to high levels of extracted 
components, or if a lower calibration range is used.  

 
9. PREVENTIVE MAINTENANCE 
 

9.1. All maintenance activities are recorded in a maintenance logbook kept for each instrument.   
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9.2. Carrier gas - Inline purifiers or scrubbers should be in place for all sources of carrier gas.  These 
are selected to remove water, oxygen, and hydrocarbons.  Purifiers should be changed as 
recommended by the supplier.   

 
9.3. Gas Chromatograph 

 
9.3.1. Whenever GC maintenance is performed, care should be taken to minimize the 

introduction of air or oxygen into the column.  Injection port maintenance includes changing 
the injection port liner, seal, washer, o-ring, septum, column ferrule, and autosampler syringe 
as needed.  Liners and seals should be changed when recent sample analyses predict a 
problem with chromatographic performance.  In some cases liners and seals may be cleaned 
and re-used. 

 
9.3.2. Clipping off a small portion of the head of the column often improves chromatographic 

performance.  When cutting off any portion of the column, make sure the cut is straight and 
“clean” (uniform, without fragmentation) by using the proper column cutting tool.   

 
9.3.3. Over time, the column will exhibit poorer overall performance, as contaminated sample 

matrices are analyzed.   The length of time for this to occur will depend on the samples 
analyzed.  When a noticeable decrease in column performance is evident and other 
maintenance options do not result in improvement, the column should be replaced.  This is 
especially true when evident in conjunction with calibration difficulties.   

 
9.4. Mass Spectrometer 

 
9.4.1. For units under service contract, certain maintenance is performed by instrument service 

staff, including pump oil changed, vacuuming boards, etc., as recommended by the 
manufacturer. 

 
9.4.2. MS source cleaning should be performed as needed, depending on the performance of the 

unit.  This may be done by the analyst or by instrument service staff. 
 
10. RESPONSIBILITIES 
 

10.1. It is the responsibility of the analyst to perform the analysis according to this SOP and to 
complete all documentation required for data review.  Analysis and interpretation of the results 
are performed by personnel in the laboratory who have demonstrated the ability to generate 
acceptable results utilizing this SOP.  This demonstration is in accordance with the training 
program of the laboratory.  Final review and sign-off of the data is performed by the department 
supervisor/manager or designee.   

 
10.2. It is the responsibility of the department supervisor/manager to document analyst training.  

Documenting method proficiency, as described in 8270C, is also the responsibility of the 
department supervisor/manager.    
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11. PROCEDURE 
 

11.1. Sample Preparation 
 

11.1.1. Water samples 
 

11.1.1.1. Water samples are prepared using solid phase extraction (SPE) and EPA method 
3535.  Refer to the CAS SOP EXT-3535.  Alternative extraction procedures such as 
EPA 3520 and EPA 3510 may be used for aqueous samples not suitable for SPE.   

 
11.1.1.2. Perform the extraction on a 1000mL aliquot of sample.  For heavily contaminated 

samples use a smaller volume or dilute the sample before extraction. 
 

11.1.2. Soil, sediment, and solid samples are prepared using automated soxhlet extraction (SOP 
EXT-3541).   The nominal sample size is 10g.  Sample amounts may be decreased in the case 
of high-concentration waste samples. 

 
11.1.2.1. Tissue samples are prepared using automated soxhlet extraction (SOP EXT-3541). 

The nominal sample size is 2.0g. 
 

11.1.3. Product samples may not be analyzed by this method.   
 

11.1.4. Extracts should be screened by GC/FID (SOP SOC-SCR).  Cleanup by GPC, and carbon 
columns is mandatory for soil and tissue samples, and may be needed for contaminated water 
samples. All colored extracts must be cleaned with carbon columns. GPC is used to remove 
lipids from tissue extracts.  

 
11.1.5. Extracts are solvent exchanged to hexane before they are taken to final volume. The final 

volume for all extracts is 1.0ml. 
 
11.1.6. Following sample preparation, sample extracts are then transferred to the extract cold 

storage unit.  Extracts must be analyzed within 40 days of extraction.    
 

11.2. Analysis 
 
11.2.1. The recommended GC/MS operating conditions are listed below.  The GC conditions may 

be modified to accommodate specific instrument models and configurations. 
 

GC Conditions 
Injector   Agilent PTV 
Mode    Solvent Vent, Ramped pressure 
Injector liner:  Baffled, Restek Siltek Deactivated #21704-214.10 
Injection volume : 5uL 
Injection speed: Slow 
Post injection dwell: 1.0min 
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Carrier gas:    Helium @ 0.7 ml/min 
Injector temperature:   20 – 320°C, temperature programmed 
GC Temperature program: 

• Initial temperature  65°C for 2 min 
• Initial ramp   65 – 240°C @ 20°C per min 
• Second ramp   240 – 280°C @ 6.1°C per min 
• Third ramp   280 – 310°C @ 15°C per min 
• Final Hold   0.7 min or until Mirex or the last analyte elutes 

 
Mass Spectrometer Conditions 
Source temperature  225°C 
Detector interface temp: 290°C 
Trap Current   200 
Collision Gas   Argon @ 2-3 × 10-3 torr 
Tune file   dtrscan 
Photomultiplier  650 
 

11.2.2. Tune the MS as needed to maximize sensitivity for MS/MS analysis. For the Micromass 
Quattro micro GC in EI mode the parameters will be similar to these: 

 
Electron Energy          70 
Trap                           200 
Repeller                      0.5 
Extraction Lens          5.0 
Focus lens 1                40 
Focus Lens 3               45 
LM1 Resolution           10 
HM1 Resolution          10 
Ion Energy 1                0.9 
Entrance                     -1 
Collision                      2 
Exit                            +1 
LM 2 Resolution         12 
HM 2 Resolution        12 
Ion Energy 2                1.0 
Multiplier                     650 
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11.2.3. Daily DFTPP Tune Verification  
 

11.2.3.1.1. 5ul of a 1.0ug/ml DFTPP standard is injected and analyzed in MRM mode to 
verify the MS/MS functioning of the instrument. The 442>198, 443>198, 198>110, 
255>186, and the 127>77 transitions are monitored.  Acceptance criteria are listed in 
table 8. 

 
11.2.3.1.2. The analysis time for DFTPP is used to define the start of the 12-hour window 

in which all analyses must be performed. Once the instrument is tuned, all 
subsequent analyses of standards, samples, and QA/QC samples within the same 12-
hour window must be analyzed using the identical mass spectrometer operating 
conditions. 

 
 
11.2.4. Initial Calibration 

 
NOTE:    The calibration procedure(s) and options chosen must follow the CAS protocols.  

Any exceptions to the calibration procedures detailed in the CAS SOP for Calibration 
of Instruments for Organics Chromatographic Analyses are described as follows: 

 
11.2.4.1.   To assess column performance and injection port inertness; first analyze 5uL of the 

DDT/Endrin calibration standard by MRM and update the calibration file. Then analyze 
the DDT/Endrin standard and quantitate it against the DDT/Endrin calibration. 

 
11.2.4.2. Calculate the DDT/Endrin breakdown as follows: 

 
%DDT = (4,4’-DDE + 4,4’-DDD)*100/(4,4’-DDE + 4,4’-DDD +  4,4’-DDT) 
 

%Endrin = (endrin aldehye + endrin ketone)*100/( endrin aldehyde + endrin ketone + endrin) 
 

11.2.4.3.  DDT and Endrin degradation should not exceed 20%.  If degradation of >20% is 
noted, the injection port may require cleaning.  It may also be necessary to remove the 
first 15-30 cm of the GC column  

 
11.2.4.4. The internal standards should permit most of the components of interest in the 

chromatogram to have retention times of 0.80-1.20 relative to one of the internal 
standards. Refer to Table 6 for internal standards and corresponding analytes assigned 
for quantitation. 

 
11.2.4.5. Analyze 5.0 µL of each calibration standard (containing internal standards) and 

tabulate the area of the primary characteristic ion against concentration for each 
compound (as indicated in Table 1).  Calculate response factors (RFs) for each 
compound relative to one of the internal standards as follows: 

 
RF = (AxCis)/(AisCx) 

Columbia Analytical Services, Inc. – Kelso 

If this SOP is accessed electronically, it is an uncontrolled copy and will not be updated.



  SOP: SVM-PESTMS2 
  Revision 3 
  Date: 7/1/11 
  Page 12 of 31 
 
 

where: 
Ax  =  Area of the characteristic ion for compound being measured. 
Ais  =  Area of the characteristic ion for specific internal standard. 
Cis  =  Concentration of the specific internal standard (ng/µL). 
Cx  =  Concentration of the compound being measured (ng/µL). 

 
11.2.4.6. The minimum RF for analytes and surrogates is 0.01 

 
11.2.4.7. Calculate the %RSD for each analyte and internal standard. 

 

%RSD =  SD
RF

 x 100  

 
where: 
RSD = relative standard deviation. 

                       RF  = mean of  initial RFs for a compound. 
SD = standard deviation of average RFs for a compound. 

 
 

SD =  ( RF  -  RF )
N -  1

i=1

i
2

N
∑

 

 
where: 
RFi = RF for each of the calibration levels 
N = Number of RF values (i.e., 8) 

 
11.2.4.8. The % RSD should be less than 20% for each compound.   

 
11.2.4.9. If the % RSD for any compound is ≤ 20%, linearity can be assumed over the calibration 

range, and the relative response factor for each analyte and surrogate is used. 
 
11.2.4.10. If the %RSD for a compound is >20%, then alternative calibration models should be 

used.  See the SOP (SOC-CAL) Calibration of Instruments for Organics Chromatographic 
Analysis for further guidance. 

 
11.2.5. Independent Calibration Verification 
 

11.2.5.1. Following initial calibration, analyze an ICV standard.  The ICV solution must 
contain all analytes in the calibration standards.  Calculate the concentration using the 
typical procedure used for quantitation. Calculate the percent difference (%D) from the 
ICV true value.  The ICV should quantitate within 75–125 % of the target 
concentration.   
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11.3. Continuing Calibration 
 

11.3.1. First analyze the DDT/Endrin breakdown standard as detailed in 11.3.1 to 11.3.3 
 

11.3.2. A mid-level calibration verification standard, containing all pesticides, labeled, and 
recovery internal standards must be analyzed every 12 hours during analysis. Calculate the 
percent drift using: 

 

100 x 
C

C - C = Drift %
t

t m  

 
where: 
Ct  = Analyte  standard concentration. 
Cm = Measured concentration using selected quantitation method. 

 
11.3.3. If the percent drift for each analyte is less than or equal to 25%, the initial calibration is 

assumed to be valid.   If no source of the problem can be determined after corrective action 
has been taken, a new multipoint calibration must be generated.  This criterion must be met 
before sample analysis begins.  If the % RSD for any analyte exceeds 25%, the analyst must 
determine if the response is sufficient to attain MRL for that analyte and any hits for that 
analyte must be rerun for quantitation. 

 
11.3.4. The internal standard responses and retention times in the calibration verification standard 

must be evaluated immediately after or during data acquisition.  If the retention time for the 
instrument internal standard changes by more than 30 seconds from that in the midpoint 
standard of the most recent initial calibration sequence, the chromatographic system must be 
inspected for malfunctions and corrective action identified, as required.  If the EICP area for 
the PCB-52 13C12 internal standard changes by a factor of two (50% to 200%) from that in 
the midpoint standard of the most recent initial calibration sequence, the chromatographic 
system must be inspected for malfunctions and corrective action identified, as appropriate.  
When corrective action is taken, reanalysis of samples analyzed while the system was 
malfunctioning is required.  Update retention times and transition ratios in the quantitation 
database for the instrument method or ID file.  The initial calibration average RF or 
calibration curve is then used in the quantitation of subsequent analyses. 

 
11.3.5. A blank (method blank, GPC blank, or solvent blank) should be analyzed after the CCV to 

prove the system is free of contaminants.  If contaminants are found in a method blank or 
GPC blank, then a solvent blank should be ran to help isolate the source of contamination. 

 
11.4. GC/MS Analysis 

 
11.4.1. Evaluate FID screen and make proper dilution (See FID screening SOP). 
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11.4.2. Spike the 1 mL extract obtained from sample preparation with 10 µL of the instrument 
internal standard solution just prior to analysis.  Use the same operating conditions as were 
used for initial calibration. 

 
11.4.3. If the response for any quantitation ion exceeds the initial calibration curve range of the 

GC/MS system, extract dilution must take place.  Additional internal standard must be added 
to the diluted extract to maintain the required 100ng/ml of  the instrument internal standard 
in the extract volume.  The diluted extract must be reanalyzed. 

 
11.4.4. If a dilution of more than 10X is required; re-extract the sample using a smaller aliquot. 

 
11.4.5. Store the extracts at -10°C or less, protected from light in vials equipped with un-pierced 

Teflon lined septa.  Archive the extract in freezer for 3 months after analysis in the 
instrument/date specific storage boxes. 

 
12. QA/QC REQUIREMENTS 
 

12.1. Initial Precision and Recovery Validation 
 

12.1.1. The accuracy and precision of the procedure must be validated before analyses of samples 
begin, or whenever significant changes to the procedures have been made.  To do this, four 
laboratory generated samples are spiked with the LCS spike solution, then prepared and 
analyzed.  The acceptance criterion is the same as LCS criteria. 

 
12.2. Method Detection Limits, Limits of Detection and Limits of Quantification 

 
12.2.1. Method detection limit (MDL), Limits of Detection (LOD) and Limits of Quantification 

(LOQ) must be determined before analysis of samples can begin.  Refer to the SOP for the 
Performing Method Detection Limit Studies and Establishing Limits of Detection and 
Quantitation (ADM-MDL).   

 
12.2.2. Calculate the average concentration found (x) in ng/L, and the standard deviation of the 

concentrations (s) in ng/L for each analyte.  Calculate the MDL for each analyte.  
 

12.3. Ongoing QC Samples required are described in the CAS-Kelso Quality Assurance Manual and 
in the SOP for Sample Batches.  In general, these include:  

 
12.3.1. Method blank - A method blank is extracted and analyzed with every batch of 20 or fewer 

samples to demonstrate that there are no method interferences.  The method blank must 
demonstrate that interferences from the analytical and preparation steps minimized.  No 
target analytes should be detected above the MRL in the method blank.  For some project 
specific needs, exceptions may be noted and method blank results above the MRL may be 
reported. 
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12.3.2. An LCS or Laboratory Control Sample must be extracted and analyzed with every batch of 
20 or fewer samples.  The LCS is prepared by spiking a blank with the matrix spike solution, 
and going through the entire extraction and analysis.   

 
12.3.2.1. Calculate percent recovery (%R) as follows: 

 
%R = X/TV x 100  

 
Where X = Concentration of the analyte recovered 
TV= True value of amount spiked 

 
12.3.2.2. Acceptance criteria for lab control samples are listed in Table 5.  If the LCS recovery 

for any control analyte fails acceptance limits, corrective action is required. If 
instrument corrective action is not applicable or ineffective, re-extraction of the 
associated samples is required.  If any other analyte fails the advisory acceptance limits, 
the analyst must evaluate the impact on data quality and take any necessary corrective 
action, which may include re-extraction of the associated samples.  Project-specific 
requirements may require all compounds to be treated as control analytes, or dictate use 
of project acceptance criteria. 

 
12.3.3. A matrix spike/duplicate matrix spike (MS/DMS) must be extracted and analyzed with 

every batch of 20 or fewer samples.  The MS is prepared by spiking a sample aliquot with the 
matrix spike solution, and going through the entire extraction and analysis.   

 
12.3.3.1. Calculate percent recovery (%R) as follows: 

 

%R =  X -  X1
TV

 x 100   

 
Where X = Concentration of the analyte recovered 

X1= Concentration of unspiked analyte 
TV= True value of amount spiked 

 
12.3.3.2. Calculate Relative Percent Difference (RPD) as:    

 

100 x 
R2)/2 + (R1
R2 - R1 = RPD ||%   

 
Where R1 = recovered concentration in the MS  
R2 = recovered concentration in the DMS 

 
12.3.3.3. The acceptance limits for the MS/DMS recovery are given in Table5.  If the MS/DMS 

recovery is out of acceptance limits for reasons other than matrix effects, corrective 
action must be taken.  The RPD acceptance limits are 30% for water and 40% for soils, 

Columbia Analytical Services, Inc. – Kelso 

If this SOP is accessed electronically, it is an uncontrolled copy and will not be updated.



  SOP: SVM-PESTMS2 
  Revision 3 
  Date: 7/1/11 
  Page 17 of 31 
 

sediments, and solids. Project-specific requirements may dictate the use of project 
acceptance criteria. 

 
12.3.4. The acceptance limits for the Labeled Internal Standards are given in Table 5.  If any 

internal standard recovery is outside acceptance criteria, the sample data must be closely 
evaluated for possible matrix interferences.  If none are present, then corrective action must 
be taken.  The sample should be re-analyzed if instrument factors (calibration, injection port) 
are suspected.  If not, re-extraction and re-analysis is required, except in cases of high 
recovery and no positive hits in the sample for the analyte class represented by the particular 
surrogate.     

12.3.5. Additional QA/QC measures include control charting of QC sample results. 
 
13. DATA REDUCTION, REVIEW, AND REPORTING 
 

13.1. Qualitative Analysis - The qualitative identification of compounds determined by this procedure 
is based on retention time, and the ratio of the quantitation transition and the qualifier transition. 
 Compounds should be identified as present when the criteria below are met. 

 
13.1.1. The intensities of the characteristic transitions of a compound maximize in the same scan 

or within one scan of each other.  Selection of a peak by a data system target compound 
search routine where the search is based on the presence of a target chromatographic peak 
containing transitions specific for the target compound at a compound-specific retention time 
will be accepted as meeting this criterion. 

 
13.1.2. The RRT of the sample component is within ± 0.06 RRT units of the RRT of the standard 

component. 
 

13.1.3. The ratio of the quantitation transition/qualifier transition agrees within 30% of the ratio of 
these transitions in the reference spectrum. 

 
13.1.4. Structural isomers that produce very similar transitions should be identified as individual 

isomers if they have sufficiently different GC retention times.  Sufficient GC resolution is 
achieved if the height of the valley between two isomer peaks is <25% of the sum of the 2 
peak heights.  Otherwise, structural isomers are identified as isomeric pairs. 

 
13.1.5. Identification is hampered when sample components are not resolved chromatographically 

and produce mass spectra containing transitions contributed by more than one analyte.  When 
gas chromatographic peaks appear to represent more than one sample component (i.e., a 
broadened peak with shoulder(s) or a valley between two or more maxima), appropriate 
selection of analyte spectra and background spectra is important.  Examination of extracted 
transition current profiles of appropriate transitions can aid in the selection of spectra, and in 
qualitative identification.  When analytes coelute, the identification criteria can be met, but 
each analyte spectrum will contain extraneous transitions contributed by the coeluting 
compound. 
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13.2. Quantitation and  Calculations 
 

13.2.1. The GC/MS/MS data stations, in current use, use the Waters MassLynx Integrator to generate 
the raw data used to calculate the standards xRF  values, the sample amounts, and the spike 
values.  The software does three passes through each data file.  The first two identify and 
integrate each internal standard and surrogate.  The third pass uses the time-drift information 
from the first two passes to search for all method analytes in the proper retention times and with 
the proper characteristic quantitation transitions.   

 
 
When xRF  is used, calculate the extract concentration as follows: 

 

ex
x ISTD

ISTD x
C  =  

( Resp )( Amt )
( Resp )( RF )

 

 
Where: Cex = the concentration in the sample extract (ppm); 

Respx = the peak area of the analytes of interest; 
RespISTD = the peak area of the associated internal standard; 
AmtISTD  = the amount, in ppm, of internal standard added 
 xRF  = the average response from the initial calibration. 

 
13.2.2. The concentration of analytes in the original sample is computed using the following 

equations: 

Aqueous Samples:   Concentration ( g / L) =  (Cex) (Vf) (D)
(Vs)

μ   

 
Where Cex  = Concentration in extract in µg/mL 

 Vf = Final volume of extract in mL 
 D = Dilution factor 
 Vs = Volume of sample extracted, liters 

 
 

Nonaqueous Samples:   Concentration (mg / Kg) =  (Cex) (Vf) (D)
(W)

  

 
  Where  Cex  = Concentration in extract in µg/mL 

  Vf  = Final volume of extract in mL 
 D  = Dilution factor 

  W  = Weight of sample extracted in grams.   
 

13.2.2.1. If the area of the quantitation transition for any of the pesticides exceeds the 
calibration range, dilute and reanalyze the extract. Add additional recovery internal 
standard to maintain its concentration at 100ng/ml. 
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13.2.2.2. If a dilution greater than 10X is required; re-extract the sample using a smaller 

aliquot. 
 

13.2.2.3. If the recovery of any of the labeled internal standards is outside of the limits in Table 
5, extract and analyze a smaller aliquot of the sample. Adjust the MRL/MDL to account 
for this dilution.                                                   

 
13.3. Data Review 

 
13.3.1. Following primary data interpretation and calculations, all data is reviewed by a secondary 

analyst.  Following generation of the report, the report is also reviewed. Refer to the SOP for 
Laboratory Data Review Process for details. 

 
13.4. Reporting 

 
13.4.1. Reports are generated using the STEALTH Data Reporting System which compiles the 

SMO login information and Enviroquant data. This compilation is then transferred to a file, 
which STEALTH uses to generate a report.  The forms generated may be CAS standard 
reports, DOD, or client-specific reports.  The compiled data from LIMS is also used to create 
EDDs.   

 
13.4.2. As an alternative, reports are generated using Excel© templates located in R:\SVM\forms. 

 The analyst should choose the appropriate form and QC pages to correspond to required tier 
level and deliverables requirements.  The detected analytes, surrogate and matrix spikes are 
then transferred, by hand or electronically, to the templates. 

 
14. CONTINGENCIES FOR HANDLING OUT-OF- CONTROL OR UNACCEPTABLE DATA 
 

Corrective action measures applicable to specific analysis steps are discussed in the applicable section 
of this (and other applicable) SOP(s).  Also, refer to the SOP for Corrective Action for correct 
procedures for identifying and documenting such data.  Procedures for applying data qualifiers are 
described in the SOP for Report Generation or in project-specific requirements.  

 
15. METHOD PERFORMANCE 
 

15.1. This method was validated through single laboratory studies of accuracy and precision.  Refer to 
the reference method for additional method performance data available.  

 
15.2. The method detection limit (MDL) is established using the procedure described in Section 12.  

Method Reporting Limits are established for this method based on MDL studies and as specified 
in the CAS Quality Assurance Manual.   

 
16. POLLUTION PREVENTION 
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It is the laboratory’s practice to minimize the amount of solvents and reagents used to perform this 
method wherever technically sound, feasibly possible, and within method requirements.  Standards 
are prepared in volumes consistent with laboratory use in order to minimize the volume of expired 
standards to be disposed of. The threat to the environment from solvents and/or reagents used in this 
method may be minimized when recycled or disposed of properly. 

 
17. WASTE MANAGEMENT 
 

17.1. The laboratory will comply with all Federal, State, and local regulations governing waste 
management, particularly the hazardous waste identification rules and land disposal restrictions 
as specified in the CAS EH&S Manual. 

 
17.2. This method uses Methylene Chloride and any waste generated from this solvent must be placed 

in the collection cans in the lab.  The solvent will then be added to the hazardous waste storage 
area and recycled off site. 

 
17.3. This method uses non-halogenated solvents and any waste generated from this solvent must be 

placed in the collection cans in the lab.  The solvent will then be added to the hazardous waste 
storage area and disposed of in accordance with Federal and State regulations. 
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19. CHANGES SINCE THE LAST REVISION 

19.1. Changed SOP file name to SVM from SOC 
19.2. Remove method EPA 1699M reference 
19.3. Replaced the word ions with transitions throughout document 
19.4. Sec 1.1 removed PQL as equivalent to MRL 
19.5. Sec 3.1 replace CCV with DFTPP 
19.6. Sec 3.6 replaced OPR with LCS 
19.7. .Sec 8.3 last sentence is new 
19.8. Sec 11.1.2.1 is new 
19.9. Sec 11.1.4 replaced lipid removal cartridges with GPC 
19.10. Sec 11.1.5 is new 
19.11. Sec 11.3 is new 
19.12. Sec 11.2.4 Note under this section is new 
19.13. Sec 11.2.4.8 – 11.2.4.10 is new 
19.14. Sec 12.1 changed to follow lab developed method QC criteria 
19.15. Sec 13.4.1 updated to Stealth reporting 
19.16. All Tables updated 
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TABLE 1 

ORGANOCHLORINE PESTICIDES- STANDARD ANALYTE LIST

 Water Soil Tissue 

Compound  MDL (ng/L) MRL (ng/L)   MDL(µg/Kg) MRL (µg/Kg)   MDL(µg/Kg) MRL (µg/Kg)  

alpha-BHC 0.27 0.50 0.0069 0.050 0.26 1.0 

gamma-BHC 0.15 0.50 0.011 0.050 17 0.50 

beta-BHC 0.31 0.50 0.012 0.050 0.40 1.0 

delta-BHC 0.19 0.50 0.011 0.050 0.28 1.0 

Hexachlorobenzene 0.13 0.50 0.015 0.050 0.70 2.5 

Heptachlor 0.17 1.0 0.0091 0.10 0.090 0.50 

Chlorpyrifos 0.17 0.50 0.0072 0.050 0.13 0.5 

Aldrin 0.47 1.0 0.012 0.10 0.22 1.0 

Octachlorostyrene 0.28 1.0 0.017 0.10 0.16 0.50 

Isodrin 1.1 2.0 0.029 0.20 0.23 1.0 

Oxychlordane 0.72 2.0 0.092 0.20 0.77 2.50 

Heptachlor epoxide 0.47 1.0 0.030 0.10 0.061 0.50 

2,4’-DDE 0.19 0.50 0.0069 0.050 0.42 1.0 

gamma-Chlordane 0.20 0.5 0.0081 0.050 0.13 0.50 

alpha-Chlordane 0.15 0.50 0.0066 0.050 0.12 0.50 

trans-Nonachlor 0.24 0.50 0.014 0.050 0.094 0.50 

Endosulfan I 1.2 2.0 0.050 0.20 0.42 1.0 

4,4’-DDE 0.13 0.50 0.0055 0.050 0.70 2.5 

2,4’-DDD 0.11 0.50 0.0094 0.050 0.31 1.0 

Dieldrin 2.3 5.0 0.098 0.50 0.22 1.0 

Endrin 0.84 2.0 0.045 0.20 0.45 1.0 

2,4’-DDT 0.13 0.50 0.0060 0.050 0.46 1.0 

cis-Nonachlor 0.31 0.5 0.015 0.20 0.13 0.50 

4,4’-DDD 0.20 0.50 0.015 0.050 013 1.0 

Endosulfan II 0.51 1.0 0.043 0.10 0.35 1.0 

Endrin aldehyde 0.67 1.0 0.051 0.10 56 1.0 

4,4’-DDT 0.23 0.50 0.014 0.050 0.35 1.0 

Endosulfan sulfate 0.12 0.50 0.017 0.050 0.22 1.0 
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TABLE 1 (continued) 
 

 Water Soil Tissue 

Compound  MDL (ng/L) MRL (ng/L)  MDL(µg/Kg) MRL (µg/Kg)  MDL(µg/Kg) MRL (µg/Kg) 

Methoxychlor 0.16 0.50 0.018 0.050 0.15 0.50 

Endrin Ketone 0.70 1.0 0.036 0.10 0.16 0.50 

Mirex 0.12 1.0 0.029 0.10 0.11 0.50 

 
 

Table 2: Labeled Compound Spiking Solution 
 

 Spiking solution conc. (ng/ml) 
Spike amount (ng) 
100ul spike volume Compound Name 

    
g-BHC-d6  200 20 
Hexachlorobenzene13C6  200 20 
Heptachlor-13C10  200 20 

Chlorpyrifos-d10  200 20 

Aldrin-13C12  200 20 

Octachlorostyrene-13C8  200 20 

Isodrin-13C12  200 20 

Oxychlordane-13C10  200 20 

Heptachlorepox13C10  200 20 

Endrin-13C12  200 20 

4,4’-DDD-d4  50 5 

4,4’-DDT-d4  50 5 

Methoxychlor-d14  200 20 

 200 20 Endrin ketone-13C12 
Mirex-13C10  50 5 

    

    

    

 
 

Table 3: Recovery Internal Standard Spiking Solution 
 

 Spiking solution conc. (ug/ml) 
Spike amount (ng) 
100ul spike volume Compound Name 

    
Pyrene-d10  10 100 
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Table 4 Concentration of calibration solutions (ng/ml) 
 

Compound CS-1 CS-2 CS-3  CS-4 CS-5 
CS-6 
CCV CS-7 CS-8 CS-9 

          
Pyrene-d10 100 100 100 100 100 100 100 100 100 
g-BHC-d6 20 20 20 20 20 20 20 20 20 
Hexachlorobenzene13C6 20 20 20 20 20 20 20 20 20 
Heptachlor-13C10 20 20 20 20 20 20 20 20 20 
Chlorpyrifos-d10 20 20 20 20 20 20 20 20 20 
Aldrin-13C12 20 20 20 20 20 20 20 20 20 
Octachlorostyrene-13C8 20 20 20 20 20 20 20 20 20 
Isodrin-13C12 20 20 20 20 20 20 20 20 20 
Oxychlordane-13C10 20 20 20 20 20 20 20 20 20 
Heptachlorepox13C10 20 20 20 20 20 20 20 20 20 
Endrin-13C12 20 20 20 20 20 20 20 20 20 
4,4’-DDD-d4 5 5 5 5 5 5 5 5 5 
4,4’-DDT-d4 5 5 5 5 5 5 5 5 5 
Methoxychlor-d14 20 20 20 20 20 20 20 20 20 
Endrin ketone-13C12 20 20 20 20 20 20 20 20 20 
Mirex-13C10 5 5 5 5 5 5 5 5 5 
alpha-BHC 0.5 1 2 5 10 20 50 70 100 
Gamma-BHC 0.5 1 2 5 10 20 50 70 100 
Beta-BHC 0.5 1 2 5 10 20 50 70 100 
Delta-BHC 0.5 1 2 5 10 20 50 70 100 
Hexachlorobenzene 0.5 1 2 5 10 20 50 70 100 
Heptachlor 0.5 1 2 5 10 20 50 70 100 
Chlorpyrifos 0.5 1 2 5 10 20 50 70 100 
Aldrin 0.5 1 2 5 10 20 50 70 100 
Octachlorostyrene 0.5 1 2 5 10 20 50 70 100 
Isodrin 0.5 1 2 5 10 20 50 70 100 
Oxychlordane 0.5 1 2 5 10 20 50 70 100 
Heptachlor epoxide 0.5 1 2 5 10 20 50 70 100 
2,4’-DDE 0.5 1 2 5 10 20 50 70 100 

0.5 1 2 5 10 20 50 70 100 Gamma-Chlordane 
0.5 1 2 5 10 20 50 70 100 Alpha-Chlordane 
0.5 1 2 5 10 20 50 70 100 Trans-Nonachlor 

EndosulfanI 0.5 1 2 5 10 20 50 70 100 
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Table 4 Concentration of calibration solutions (ng/ml) continued 
 

Compound CS-1 CS-2 CS-3  CS-4 CS-5 
CS-6 
CCV CS-7 CS-8 CS-9 

0.5 1 2 5 10 20 50 70 100 4,4’-DDE 
0.5 1 2 5 10 20 50 70 100 2,4’-DDD 
0.5 1 2 5 10 20 50 70 100 Dieldrin 
0.5 1 2 5 10 20 50 70 100 Endrin 
0.5 1 2 5 10 20 50 70 100 2,4’-DDT 
0.5 1 2 5 10 20 50 70 100 Cis-Nonachlor 
0.5 1 2 5 10 20 50 70 100 4,4’-DDD 
0.5 1 2 5 10 20 50 70 100 EndosulfanII 
0.5 1 2 5 10 20 50 70 100 Endrin aldehyde 
0.5 1 2 5 10 20 50 70 100 4,4’-DDT 
0.5 1 2 5 10 20 50 70 100 Endosulfan sulfate 
0.5 1 2 5 10 20 50 70 100 Methoxychlor 
0.5 1 2 5 10 20 50 70 100 Endrin ketone 
0.5 1 2 5 10 20 50 70 100 Mirex 

          
          

  
 
LABELED PESTICIDE STANDARDS 
Isotopically labeled pesticide and PCB standards are obtained from Cambridge Isotope Laboratories, C/D/N Isotopes, 
and Dr Erhenstorfer Laboratories.   
 
CALIBRATION
The multipoint calibration is prepared from: AccuStandard catalog # M-8081-SC, M-8080-OP, P-297S, P-184S, P-
331S-H, P-066S, P-094S, P-471S, APP-9-112 (or equivalent from other vendors*) 
 
ICV
The ICV standard is prepared from the following: Ultra Scientific catalog # PPM-808C-1, PPM-828-1, PST-
480C100A01, PST-590C100A01, PST-120C100A01, PST-3185C100A01, PP-430-1, PST-2705M100A01, PST-
1200C100A01, PST-720C100A01  
 
CCV 
Use the same solutions that were used for the calibration curve    
Prepare 1 ml of 20 ng/ml CCV standard, place in autosampler vial and cap. Expiration date is 1 week after CCV was 
prepared. 
 
RECAP AND STORE IMMEDIATELY AFTER INJECTING
Store remaining stock solutions in 1 ml amber vial. Expiration date is one year after ampule is opened or the 
manufacturers expiration date which ever is first   Order when down to one unopened ampule. 

 
* Vendor must be A2LA and/or ISO9000 certified. 
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Table 5 QC Acceptance Criteriaa  

 
  IPR   
Compound CCV (%) X(%) RSD (%) LCS/MS (%)  Recovery in samples (%) 

      
Pyrene-d10 70-130 50-200 50 50-200 50-200 

70-130 6-112 62 5-124 11-120 g-BHC-d6 
70-130 6-108 70 5-120 5-120 Hexachlorobenzene13C6 
70-130 6-115 67 5-128 5-120 Heptachlor-13C10 
70-130 5-200 50 5-200 5-200 Chlorpyrifos-d10 
70-130 6-113 75 5-126 5-120 Aldrin-13C12 
70-130 5-200 50 5-200 5-200 Octachlorostyrene-13C8 
70-130 5-200 50 5-200 5-200 Isodrin-13C12 
70-130 6-129 54 5-144 23-135 Oxychlordane-13C10 
70-130 9-131 52 8-146 27-137 Heptachlorepox13C10 
70-130 22-141 45 20-157 35-155 Endrin-13C12 
70-130 5-200 50 5-200 5-200 4,4’-DDD-d4 
70-130 15-180 52 13-200 5-120 4,4’-DDT-d4 
70-130 8-180 54 8-200 5-120 Methoxychlor-d14 
70-130 5-200 50 5-200 5 -200 Endrin ketone-13C12 
70-130 6-125 56 5-138 5-120 Mirex-13C10 
75-125 55-108 30 50-120  alpha-BHC 

    75-125 55-108 30 50-120  gamma-BHC 
75-125 55-108 30 50-120  beta-BHC 
75-125 55-108 30 50-120  delta-BHC 
75-125 55-108 30 50-120  Hexachlorobenzene 
75-125 55-108 30 50-120  Heptachlor 
75-125 21-147 46 19-163  Chlorpyrifos 

Aldrin 75-125 55-108 30 50-120  
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Table 5 QC Acceptance Criteriaa (continued) 
 

 IPR    
Compound CCV (%) X(%) RSD (%) LCS/MS (%)  Recovery in samples (%) 

      
75-125 55-158 30 50-175  Octachlorostyrene 
75-125 5-200 40 5-200  Isodrin 
75-125 55-108 30 50-120  Oxychlordane 
75-125 55-108 30 50-120  Heptachlor epoxide 
75-125 26-111 30 50-120  2,4’-DDE 
75-125 55-108 30 50-120  gamma-Chlordane 
75-125 55-108 30 50-120  alpha-Chlordane 
75-125 55-108 30 50-120   trans-Nonachlor 

75-125 55-108 30 50-120  EndosulfanI 
75-125 55-108 30 50-120  4,4’-DDE 
75-125 55-108 30 50-120  2,4’-DDD 
75-125 55-108 30 50-120  Dieldrin 
75-125 55-108 30 50-120  Endrin 
75-125 55-108 30 50-120  2,4’-DDT 
75-125 55-108 30 50-120  cis-Nonachlor 
75-125 55-108 30 50-120  4,4’-DDD 
75-125 5-200 50 5-200  EndosulfanII 
75-125 5-200 50 5-200  Endrin aldehyde 
75-125 55-108 30 50-120  4,4’-DDT 
75-125 55-180 30 5-200  Endosulfan sulfate 
75-125 55-108 30 50-120  Methoxychlor 
75-125 55-120 30 50-134  Endrin ketone 
75-125 55-108 30 50-120  Mirex 

      
      

 
a- QC Acceptance criteria based on  Pesticides in Water, Soil, Biosolids, and Tissue by HRGC/HRMS, Method 1699, until 
laboratory control limits can be calculated. 
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Table 6  Quantitation References 
 

Compound  Quantitiation Reference 
Pyrene-d10  None
g-BHC-d6  Pyrene-d10 
Hexachlorobenzene13C6  Pyrene-d10 
Heptachlor-13C10  Pyrene-d10 
Chlorpyrifos-d10  Pyrene-d10 
Aldrin-13C12  Pyrene-d10 
Octachlorostyrene-13C8  Pyrene-d10 
Isodrin-13C12  Pyrene-d10 
Oxychlordane-13C10  Pyrene-d10 
Heptachlorepox13C10  Pyrene-d10 
Endrin-13C12  Pyrene-d10 
4,4’-DDD-d4  Pyrene-d10 
4,4’-DDT-d4  Pyrene-d10 
Methoxychlor-d14  Pyrene-d10 
Endrin ketone-13C12  Pyrene-d10 
Mirex-13C10  Pyrene-d10 
alpha-BHC  g-BHC-d6 
Gamma-BHC  g-BHC-d6 
Beta-BHC  g-BHC-d6 
Delta-BHC  g-BHC-d6 
Hexachlorobenzene  Hexachlorobenzene13C6 
Heptachlor  Heptachlor-13C10 
Chlorpyrifos  Chlorpyrifos-d10 
Aldrin  Aldrin-13C12 
Octachlorostyrene  Octachlorostyrene-13C8 
Isodrin  Isodrin-13C12 
Oxychlordane  Oxychlordane-13C10 
Heptachlor epoxide  Heptachlorepox13C10 
2,4’-DDE  4,4’-DDD-d4 
Gamma-Chlordane  Oxychlordane-13C10 
Alpha-Chlordane  Oxychlordane-13C10 
Trans-Nonachlor  Oxychlordane-13C10 
EndosulfanI  Endrin-13C12 
4,4’-DDE  4,4’-DDD-d4 
2,4’-DDD  4,4’-DDD-d4 
Dieldrin  Endrin-13C12 
Endrin  Endrin-13C12 
2,4’-DDT  4,4’-DDT-d4 
Cis-Nonachlor  Oxychlordane-13C10 
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Table 6 Quantitation References (continued) 
 
 

 Quantitiation Reference Compound 
4,4’-DDD  4,4’-DDD-d4 
EndosulfanII  Endrin-13C12 
Endrin aldehyde  Endrin-13C12 
4,4’-DDT  4,4’-DDT-d4 
Endosulfan sulfate  Endrin-13C12 
Methoxychlor  Methoxychlor-d14 
Endrin ketone  Endrin ketone-13C12 
Mirex  Mirex-13C10 
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Table 7 Target Compound Transitions and Collision Energy 
 

 Ionization Mode 
Quan  Transition 

Trace 
Qual Transition     
       Trace 

Collision energy    
(v) Compound 

     Quan|Qual 

Pyrene-d10  EI+ 212>208 212>184 20|20 
g-BHC-d6  EI+ 223.9>187 184.9>150 10|20 
Hexachlorobenzene13C6  EI+ 289.8>254.8 254.8>219.8 20|20 
Heptachlor-13C10  EI+ 276.8>241.8 279>244 15|15 
Chlorpyrifos-d10  EI+  324>259.8 199.9>171.9 15|20 
Aldrin-13C12  EI+ 269.8>200 304.8>269.9 30|20 
Octachlorostyrene-13C8  EI+ 385.7>315.8 315.8>245.8 25|30 
Isodrin-13C12  EI+ 199.9>130.1 269.8>200.2 30|30 
Oxychlordane-13C10  EI+ 154>125 190>154 5|5 
Heptachlorepox13C10  EI+ 362.8>270 362.8>291.8 15|15 
Endrin-13C12  EI+ 269.8>200 289.9>254 35|10 
4,4’-DDD-d4  EI+ 243>173.1 243>208 25|10 
4,4’-DDT-d4  EI+ 243>173.1 243>208 25|10 
Methoxychlor-d14  EI+ 241.2>149.2 241.2>177 30|20 

 EI+ 327.9>291.8 327.9>255 10|20 Endrin ketone-13C12 
Mirex-13C10  EI+ 276.8>241.8 279>244 15|20 
alpha-BHC  EI+ 218.9>182.9 183>147 10|20 
Gamma-BHC  EI+ 218.9>182.9 183>147 10|20 
Beta-BHC  EI+ 218.9>182.9 183>147 10|20 
Delta-BHC  EI+ 218.9>182.9 183>147 10|20 
Hexachlorobenzene  EI+ 283.8>248.8 248.8>213.9 20|20 
Heptachlor  EI+ 271.8>236.8 269.8>234.8 15|15 
Chlorpyrifos  EI+ 314>257.8 196.9>168.9 15|20 
Aldrin  EI+ 262.9>192.9 293>222 30|20 
Octachlorostyrene  EI+ 379.7>309.4 307.8>237.8 25|30 
Isodrin  EI+ 192.9>123 262.9>192.8 30|30 
Oxychlordane  EI+ 149>121 185>149 5|5 

 EI+ 352.8>262.8 352.8>281.8 15|15 Heptachlor epoxide 
2,4’-DDE  EI+ 246>176 317.9>248 30|18 
Gamma-Chlordane  EI+ 373>265.8 373>300.8 20|10 
Alpha-Chlordane  EI+ 373>265.8 373>300.8 20|10 

 EI+ 408.8>299.8 410.9>301.9 20|20 Trans-Nonachlor 

EndosulfanI  EI+ 195>159 241>170 6|20 
4,4’-DDE  EI+ 246>176 317.9>248 30|18 
2,4’-DDD  EI+ 235>165 235>199 25|10 
Dieldrin  EI+ 262.8>192.9 279>243 35|10 
Endrin  EI+ 262.8>192.9 279>243 35|10 
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Table 7 Target Compound Transitions and Collision Energy (continued) 
 

 Ionization Mode Quan Transition Trace 
Qual Transition     
        Trace 

Collision energy    
(v) Compounds 

2,4’-DDT  EI+ 235>165 235>199 25|10 
Cis-Nonachlor  EI+ 408.8>299.8 410.9>301.9 20|20 
4,4’-DDD  EI+ 235>165 235>199 25|10 
EndosulfanII  EI+ 195>159 241>206 6|10 

 EI+ 344.8>280.7 344.8>244.9 10|20 Endrin aldehyde 
4,4’-DDT  EI+ 235>165 235>199 25|10 

 EI+ 271.8>236.7 386.8>288.8 15|8 Endosulfan sulfate 
Methoxychlor  EI+ 227>141 227>169.1 30|20 

 EI+ 316.9>280.8 316.9>244.9 10|20 Endrin ketone 
Mirex  EI+ 271.8>236.8 269.8>234.8 15|15 
      
      
      
      
      
      

 
 
 
 

Table 8: DFTPP Transitions, Collision Energy, Acceptance Criteria 
 

     Range Ionization Mode   Transition  
Collision energy    

(v) Transitions 
DFTPP1 1.000 (base) EI+ 442>198  14 
DFTPP2 4.557-11.374 EI+ 443>198  14 
DFTPP3 1.380-3.834 EI+ 198>110  14 
DFTPP4 1.545-5.505 EI+ 255>186  14 
DFTPP5 10.211-34.819 EI+ 127>77  20 

 
 Note: Relative abundance defined as: abundance (DFTPP1)/abundance (DFTPPX). Criteria developed by CAS   
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SEMIVOLATILE ORGANIC COMPOUNDS BY GC/MS  
LOW LEVEL PROCEDURE 

 
 
1. SCOPE AND APPLICATION 
 

1.1. This procedure is used to determine low level concentrations of Semi-Volatile Organic 
Compounds in water and soil using EPA Method 8270D.  This procedure may also be 
applicable to various miscellaneous waste samples.  Table 6 indicates compounds that may 
be determined by this method and lists their method reporting limits (MRLs) in water and 
soil. Equivalent nomenclature for MRL includes Estimated Quantitation Limit (EQL).    
The reported MRL may be adjusted if required for specific project requirements; however, 
the capability of achieving other reported MRLs must be demonstrated. Table 6 lists 
Method Detection Limits (MDLs) that have been achieved, however, MDLs may change 
as MDL studies are performed, and will vary depending on the instrument used and 
preparation method.   

 
1.2. This procedure can be used to quantitate most neutral, acidic, and basic organic compounds 

that are soluble in methylene chloride and capable of being eluted without derivatization as 
sharp peaks from a gas chromatographic fused-silica capillary column coated with a 
slightly polar silicone phase.  Such compounds include polynuclear aromatic 
hydrocarbons, chlorinated hydrocarbons and pesticides, phthalate esters, organophosphate 
esters, nitrosamines, haloethers, aldehydes, ethers, ketones, anilines, pyridines, quinolines, 
aromatic nitro compounds, and phenols, including nitrophenols. Other compounds than 
those listed in Tables 4 and 6 may be analyzed.  Refer to Section 1 of method 8270D.  

 
2. METHOD SUMMARY 
 

2.1. This method provides Gas Chromatography/Mass Spectrometry (GC/MS) conditions for the 
detection of Semi-volatile Organic Compounds.  Prior to the use of this method, an 
appropriate sample preparation method must be used to recover the analytes of interest. A 
20 µL aliquot of the extract is injected into the gas chromatograph (GC) using a large 
volume injector.  The compounds are separated on a fused silica capillary column.  
Compounds of interest are detected by a mass selective detector.  Identification of the 
analytes of interest is performed by comparing the retention times of the analytes with the 
respective retention times of an authentic standard, and by comparing mass spectra of 
analytes with mass spectra of reference materials.  Quantitative analysis is performed by 
using the authentic standard to produce a response factor and calibration curve, and using 
the calibration data to determine the concentration of an analyte in the extract.  The 
concentration in the sample is calculated using the sample weight or volume and the 
extract volume. 

 
2.2. The following compounds may require special treatment when being determined by this 

method.  Hexachlorocyclopentadiene is subject to decomposition in the injection port of 
the gas chromatograph, to a chemical reaction in acetone, and can undergo photochemical 
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decomposition.  N-nitroso-dimethylamine is difficult to separate from the solvent under the 
chromatographic conditions described.  N-nitroso-diphenylamine decomposes in the gas 
chromatographic inlet and cannot be separated from diphenylamine.  Benzoic acid, 
pentachlorophenol, 2,4-dinitrophenol, 2-nitroaniline, 3-nitroaniline, 4-chloroaniline, and 
benzyl alcohol are subject to erratic chromatographic behavior, especially if the GC system 
is contaminated with high boiling material. 

 
3. DEFINITIONS 
 

3.1. Analysis Sequence - Samples are analyzed in a set referred to as an analysis sequence.  The 
sequence begins with injection of Decafluorotriphenylphosphine (DFTPP) followed by 
initial calibration standard(s).  Once calibrated, a CCV is evaluated and extracts can be 
run. The sequence ends after 12 hours based on the DFTPP injection time. 

 
3.2. Matrix Spike/Duplicate Matrix Spike Analysis - In the matrix spike analysis, 

predetermined quantities of target analytes are added to a sample matrix prior to sample 
extraction and analysis.  The purpose of the matrix spike is to evaluate the effects of the 
sample matrix on the methods used for the analyses.  Samples are split into duplicates, 
then spiked and analyzed.  Percent recoveries are calculated for each of the analytes 
detected.  The relative percent difference between the samples is calculated and used to 
assess analytical precision. 

 
3.3. Standard Curve - A standard curve is a calibration curve which plots concentrations of a 

known analyte standard versus the instrument response to the analyte. 
 

3.4. Surrogate - Surrogates are organic compounds which are similar to analytes of interest in 
chemical composition, extraction, and chromatography, but which are not normally found 
in environmental samples.  The purpose of the surrogates is to evaluate the preparation and 
analysis of samples.  These compounds are spiked into all blanks, standards, samples and 
spiked samples prior to analysis.  Percent recoveries are calculated for each surrogate. 

 
3.5. Method Blank - The method blank is an artificial sample designed to monitor introduction of 

artifacts into the process.  The method blank is carried through the entire analytical 
procedure. 

 
3.6. Continuing Calibration Verification Standard (CCV) - A mid-level standard injected into 

the instrument at specified intervals and is used to verify the validity of the initial 
calibration. 

 
3.7. Independent Calibration Verification Standard (ICV) - A mid-level standard injected into 

the instrument after the calibration curve from a different source than the standards in the 
curve and is used to verify the validity of the initial calibration. 

 
3.8. Instrument Blank (CCB) - The instrument blank (also called continuing calibration blank) is a 

volume of clean solvent analyzed on each column and instrument used for sample analysis.  
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The purpose of the instrument blank is to determine the levels of contamination associated 
with the instrumental analysis itself, particularly with regard to the carry-over of analytes from 
standards or highly contaminated samples into subsequent sample analyses. 

 
3.9. Laboratory Control Samples (LCS) – The LCS is an aliquot of analyte free water or analyte 

free solid to which known amounts target analytes are added.  The LCS is prepared and 
analyzed in exactly the same manner as the samples.  The percent recovery is compared to 
established limits and assists in determining whether the batch is in control. 

 
4. INTERFERENCES 

 
4.1. Raw GC/MS data from all blanks, samples, and spikes must be evaluated for interferences.  

Determine if the source of interference is in the preparation of the samples.  Corrective 
action should be taken to eliminate the interferences. 

 
4.2. Accurate determination of phthalate esters can pose difficulties when using this methodology. 

 Common flexible plastics contain varying amounts of phthalates.  These phthalates are 
easily extracted or leached from such materials during laboratory operations. Cross 
contamination of clean glassware may occur when plastics are handled during extraction 
steps, especially when solvent-wetted surfaces are handled.  Interferences from phthalates 
can best be minimized by avoiding contact with any plastic materials.  Exhaustive cleanup 
of reagents and glassware may be required to eliminate background phthalate 
contamination. 

 
4.3. Contamination by carryover can occur whenever high-concentration and low-concentration 

samples are sequentially analyzed.  To reduce carryover, the sample syringe must be rinsed 
out between samples with solvent.  Whenever an unusually concentrated sample is 
encountered, it should be followed by the analysis of a solvent blank to check for cross 
contamination. 

 
5. SAFETY 
 

5.1. All appropriate safety precautions for handling solvents, reagents and samples must be taken 
when performing this procedure.  This includes the use of personal protective equipment, 
such as, safety glasses, lab coat and the correct gloves.   

 
5.2. Chemicals, reagents and standards must be handled as described in the CAS safety policies, 

approved methods and in MSDSs where available.  Refer to the CAS Environmental, 
Health and Safety Manual and the appropriate MSDS prior to beginning this method. 

 
5.3.  This method uses Methylene Chloride, a known human carcinogen.  Viton brand gloves 

should be used while rinsing, pouring or transferring the solvent 
 
6. SAMPLE COLLECTION, CONTAINERS, PRESERVATION, AND STORAGE 
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6.1. Containers used to collect samples for the determination of semivolatile organic compounds 
should be soap and water washed followed by methanol (or isopropanol) rinsing.  The 
sample containers should be of glass or teflon and have screw-top covers with teflon liners. 
 In situations where teflon is not available, solvent-rinsed aluminum foil may be used as a 
liner.  Highly acidic or basic samples may react with the aluminum foil, causing eventual 
contamination of the sample.  Plastic containers or lids may not be used for the storage of 
samples due to the possibility of sample contamination from the phthalate esters and other 
hydrocarbons within the plastic. 

 
Sample containers should be filled with care so as to prevent any portion of the collected 
sample coming in contact with the sampler's gloves, thus causing contamination.  Samples 
should not be collected or stored in the presence of exhaust fumes.  If the sample comes in 
contact with the sampler (e.g., if an automatic sampler is used), run reagent water through 
the sampler and use the rinsate as a field blank. 

 
6.2. Water and soil samples must be iced or refrigerated at 4  2�C from time of collection until 

extraction. 
 
6.3. Water samples must be extracted within 7 days and the extracts analyzed within 40 days 

following extraction.  Soil samples must be extracted within 14 days and the extract 
analyzed within 40 days following extraction.  Extracts are stored at <-10oC. 

 
7. APPARATUS AND MATERIALS 
 

7.1. Gas Chromatograph/Mass Spectrometer System 
 

7.1.1. Gas Chromatograph – HP 5890 or Agilent 6890 -An analytical system complete 
with a temperature-programmable gas chromatograph suitable for large volume 
injection with cryogenic cooling. 

 
7.1.1.1. Atas Optic 2 or 3 large volume injector units – This allows for injection of 

up to 100uL of solvent for each analysis.  After injection into the cold 
injector, the solvent is vented while the analytes are retained within a 
specially packed liner.  The injector is then flash heated and the analytes are 
transferred into the GC.  The unit also controls gas flow rates. 

 
7.1.1.2. Autosampler – HP 7673 or Agilent 7683, or equivalent with programmable 

operation. 
 

7.1.1.3. All other required accessories, syringes, analytical columns, and gases.  
The capillary column should be directly coupled to the source. 

 
7.1.2. Column:  ZB-5MS, 30m x 0.25mm ID x 0.25µm film thickness silicone-coated 

fused-silica capillary column with 5m guard column (or equivalent).  
Recommended part number 7HG-6010-11-GGA. 
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7.1.3. Mass Spectrometer – HP 5972 or Agilent 5973 - Capable of scanning from 35 to 500 

amu every 1 second or less, using 70 volts (nominal) electron energy in the electron 
impact ionization mode.  The mass spectrometer must be capable of producing a 
mass spectrum for decafluorotriphenylphosphine (DFTPP) which meets all of the 
criteria in Table 1 when 20 µL of the GC/MS tuning standard is injected through 
the GC (50 ng of DFTPP). 

 
7.1.4. GC/MS Interface - Any GC-to-MS interface that gives acceptable calibration points 

at 50 ng per injection for each compound of interest and achieves acceptable tuning 
performance criteria may be used. 

 
7.1.5. Data System - A computer system must be interfaced to the mass spectrometer.  The 

system must allow the continuous acquisition and storage on machine-readable 
media of all mass spectra obtained throughout the duration of the chromatographic 
program.  The computer must have software that can search any GC/MS data file 
for ions of a specific mass and that can plot such ion abundances versus time or 
scan number.  This type of plot is defined as an Extracted Ion Current Profile 
(EICP).  Software must also be available that allows integrating the abundances in 
any EICP between specified time or scan-number limits.  NIST98 Mass Spectral 
Library is used for spectral comparisons. 

 
7.2. Appropriate analytical balance (0.0001 g), volumetric flasks, syringes, vials, and bottles for 

standards preparation. 
 
8. STANDARDS, REAGENTS, AND CONSUMABLE MATERIALS 
 

8.1. Solvents:  Acetone, methylene chloride, methanol, and other appropriate solvents.  Solvents 
must be of sufficient purity to permit usage without lessening the accuracy of the 
determination or introducing interferences. 

 
8.2. Stock Standard Solutions (See Table 2) 

 
8.2.1. Commercially prepared stock standards are typically used when available at a 

concentration of 1000 ug/ml or more.  They must be obtained from a A2LA or 
ISO9000 certified vendor.  Standard concentrations can be verified by comparison 
versus an independently prepared standard. Alternatively, prepare stock standard 
solutions at a concentration of 1000 µg/ml by dissolving 0.0100 g of reference 
material in methylene chloride or other suitable solvent and diluting to volume in a 
10mL volumetric flask.  Larger volumes can be used at the convenience of the 
analyst.  When compound purity is assayed to be 96% or greater, the weight can be 
used without correction to calculate the concentration of the stock standard.  Store 
according to vendors recommendations. 
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8.2.2. Transfer the stock standard solutions into Teflon-sealed screw-cap bottles.  Store at 
<-10°C and protect from light. Stock standards should be checked frequently for 
signs of degradation or evaporation, especially just prior to preparing calibration 
standards from them. 

 
8.2.3. Stock standard solutions must be replaced after one year, or sooner, if comparison 

with check standards or samples indicates a problem. 
 

8.3. Internal Standard Solutions (See Table 4) - The internal standards are 1,4-dichlorobenzene-d4, 
naphthalene-d8, acenaphthene-d10, phenanthrene-d10, chrysene-d12, and perylene-d12 (See 
Table 4 for corresponding compounds).  The nominal concentration of the standard is 100 
ng/µL.  Each 1 ml of sample extract undergoing analysis should be spiked with 10 µL of 
the internal standard solution, resulting in a concentration of 1.0 ng/µL of each internal 
standard.  Store at -10°C or less when not being used.  When using premixed certified 
solutions, store according to the vendors recommendations. 

 
8.4. GC/MS Tuning Standard - A methylene chloride solution containing 2.5 ng/µL of 

decafluorotriphenylphosphine (DFTPP).  The standard should also contain 2.5ng/µL of 
benzidine, DDT, and pentachlorophenol, to verify injection port inertness and GC column 
performance.  Store at -10°C or less when not being used, or store according to the 
manufacturer’s recommendations. 

 
8.5. Calibration Standards (See Table 2) 
 

8.5.1. A minimum of five initial calibration standards should be prepared from stock 
solutions.  One of the calibration standards should be at a concentration at or below 
the method reporting limit; the others should correspond to the range of 
concentrations found in real samples, but should not exceed the working range of 
the GC/MS system. At least one calibration standard must be at a concentration 
corresponding to a sample concentration meeting project-specific data quality 
objectives.  Each standard should contain each analyte for detection by this method. 
 Each 1 ml aliquot of calibration standards should be spiked with 10 µL of the 
internal standard solution prior to analysis.  All calibration standards should be 
stored at -10°C or less and should be freshly prepared once a year, or sooner if 
check standards indicate a problem.   

 
8.5.2. The daily calibration standard (CCV) is prepared from stock solutions at a 

concentration at the midpoint of the calibration curve (typically 2-4 ng/µL).  The 
CCV is prepared weekly and can be stored at 4 ± 2°C, or as recommended by the 
manufacturer.  The DFTPP standard may be combined with this standard 
(maintaining 2.5 ng/µL concentration) providing tuning verification and calibration 
verification can be done without interferences.   

 
8.6. QC Standards (See Table 3) 
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8.6.1. Surrogates: Prepare a working solution in methanol containing 2-fluorophenol, 
phenol-d6, and 2,4,6-tribromophenol at 150 ng/µL and nitrobenzene-d5, 2-
fluorobiphenyl, and terphenyl-d14 at 100 ng/µL.  Aliquots of the solution are 
spiked into all extracted samples, blanks, and QC samples according to the 
extraction SOP used. 

 
8.6.2. Matrix Spike Standards: Prepare a working solution in methanol containing all 

analytes of interest (“full list spike”) at 100 ng/µL.  Aliquots of the solution are 
spiked into the selected QC aliquots according to the extraction SOP used. 

 
Note:  The spiking level of surrogate and spike may need to be adjusted according to 

project requirements, if dilutions are expected due to high levels of extracted 
components, or if a lower calibration range is used.  

 
9. PREVENTIVE MAINTENANCE 
 

9.1. All maintenance activities are recorded in a maintenance logbook kept for each instrument.  
Pertinent information (serial numbers, instrument I.D., etc.) must be in the logbook.  This 
includes the routine maintenance described in section 9.  The entry in the log must include: 
date of event, the initials of who performed the work, and a reference to analytical control.   

 
9.2. Carrier gas - Inline purifiers or scrubbers should be in place for all sources of carrier gas.  

These are selected to remove water, oxygen, and hydrocarbons.  Purifiers should be 
changed as recommended by the supplier.   

 
9.3. Gas Chromatograph 

 
9.3.1. Whenever GC maintenance is performed, care should be taken to minimize the 

introduction of air or oxygen into the column.  Injection port maintenance may 
include swabbing out the port, changing the injection port liner, seal, washer, o-
ring, septum, column ferrule, and autosampler syringe as needed.  Liners and seals 
should be changed when recent sample analyses predict a problem with 
chromatographic performance.  In some cases liners and seals may be cleaned and 
re-used. 

 
9.3.2. Clipping off a small portion of the head of the column often improves 

chromatographic performance.  When cutting off any portion of the column, make 
sure the cut is straight and “clean” (uniform, without fragmentation) by using the 
proper column cutting tool.  The column headpressure must be adjusted to maintain 
proper flow rates. 

 
9.3.3. Over time, the column will exhibit poorer overall performance, as indicated by poor 

peak shape and reduced responses. The length of time for this to occur will depend 
on the samples analyzed.  When a noticeable decrease in performance is evident, 
more thorough maintenance is necessary.  Some steps are to solvent rinse the split 
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vent and septum lines with a mix of 20% methanol in DCM.  When these and other 
maintenance options do not result in improvement, the column should be replaced.  
This is especially true when evident in conjunction with calibration difficulties.   

 
9.4. Mass Spectrometer 

 
9.4.1. Tune the MS as needed to result in consistent and acceptable performance while 

meeting the required ion abundance criteria given in section 11.   
 
9.4.2. For units under service contract, certain maintenance is performed by instrument 

service staff, including pump oil changed, vacuuming boards, etc., as recommended 
by the manufacturer. 

 
9.4.3. MS source cleaning should be performed as needed, depending on the performance 

of the unit.  This may be done by the analyst or by instrument service staff. 
 
10. RESPONSIBILITIES 
 

10.1. It is the responsibility of the analyst to perform the analysis according to this SOP and to 
complete all documentation required for data review.  Analysis and interpretation of the 
results are performed by personnel in the laboratory who have demonstrated the ability to 
generate acceptable results utilizing this SOP.  This demonstration is in accordance with 
the training program of the laboratory.  Final review and sign-off of the data is performed 
by the department supervisor/manager or designee.   

 
10.2. It is the responsibility of the department supervisor/manager to document analyst training.  

Documenting method proficiency, as described in 8270D is also the responsibility of the 
department supervisor/manager.    

 
11. PROCEDURE 
 

11.1. Sample Preparation 
 

11.1.1. Water samples 
 

11.1.1.1. Water samples are prepared using continuous liquid-liquid extraction and 
EPA method 3520C.  Refer to the CAS SOP EXT-3520.  In some 
circumstances, such as rush samples, samples may be prepared using 
separatory funnel procedures (EPA 3510C).  Refer to the CAS SOP EXT-
3510.   

 
11.1.1.2. Perform the extraction on a 1000mL aliquot of sample.   

 
11.1.2. Soil, sediment, and solid samples are prepared using automated soxhlet extraction 

CAS SOP EXT-3541).  The nominal sample size is 20g.  Sample amounts may be 
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decreased in the case of high-concentration waste samples. GPC cleanup is 
required (SOP SOC-3640A). 

 
11.1.3. Extracts should be screened by GC/FID (SOP SOC-SCR).  

 
11.1.4. Following sample preparation, sample extracts are then transferred to the extract 

cold storage unit.  Extracts must be analyzed within 40 days of extraction.    
 

11.2. The recommended GC/MS operating conditions are listed below.  The GC conditions may 
be modified to accommodate specific instrument models and configurations. 

 
Mass range:   35-500 amu 
Scan Time:   1 sec/scan 
Initial temperature:  45°C, hold for 3.5 minutes 
Temperature program: 45-100°C at 15°C/min, 100-270°C at 10°C/min, 270-320°C 

at 6°C/min, hold until 3 minutes after benzo[g,h,i]perylene 
has eluted. 

Detector interface temp: 300°C 
Injector:   Atas Optic 2, or Optic 3 or equivalent 
 Final time:  32.7 min. 
 Initialization time: 0.00 min. 

Temperature profile: 
Initial temperature 5°C 
Ramp  Rate  Final Temp  Isothermal time 
1  -  5°C   2.20 min. 
2  6°C/sec 305°C   30.5 min. 

 
Pressure ramps: 

Ramp  Start Press. Step time  Target press. 
1  5.00 psi 0.7 min.  5.00 psi 
2  10.00 psi 3.30 min.  10.00 psi 
3*  * psi  19 min.  * psi 
4*  * psi  8.0   * psi 

 
* Will vary to give 1.0 ml/min. @ 45°C and the target pressure is set to give 
1.5 ml/min @ 320°C. 

 
Split state: 

Time  Split state 
 Initial  Vent 
 0.75 min. Closed/splitless* 
 1.90 min. Open/split 
 

 * Splitless time may be adjusted to optimize GC performance.  
Vent flow:    85ml/min. @ 5 psi, 5°C 
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Split flow:    2-5ml/min. @ 45°C and 10 psi 
Sample volume: 20 µL 
 
Carrier gas:  helium at 30-45 cm/sec 

 
 
11.3. Initial Calibration 

 
NOTE:    The calibration procedure(s) and options chosen must follow the CAS protocols.  Any 

exceptions to the calibration procedures detailed in the CAS SOP for Calibration of 
Instruments for Organics Chromatographic Analyses (SOC-CAL) are described as follows: 

 
11.3.1. Prior to calibration, analyze the GC/MS tuning standard using instrument 

conditions used for calibration. Obtain the spectrum for evaluation using one of the 
following options: 

 
 Three scans (the peak apex scan and the scans immediately preceding and 

following the apex) are acquired and averaged.  Background subtraction is 
required, and must be accomplished using a single scan acquired no more 
than 20 scans prior to the elution of DFTPP.  The background subtraction 
should be designed only to eliminate column bleed or instrument 
background ions.  Do not subtract part of the DFTPP peak or part of any 
other closely eluting peak. 

 
 Use one scan at the apex of the peak.  Background subtraction is required, 

and must be accomplished using a single scan acquired no more than 20 
scans prior to the elution of DFTPP. The background subtraction should be 
designed only to eliminate column bleed or instrument background ions.  
Do not subtract part of the DFTPP peak or part of any other closely eluting 
peak. 

 
 Use one scan either directly preceding or following the apex of the peak. 

Background subtraction is required, and must be accomplished using a 
single scan acquired no more than 20 scans prior to the elution of DFTPP. 
The background subtraction should be designed only to eliminate column 
bleed or instrument background ions.  Do not subtract part of the DFTPP 
peak or part of any other closely eluting peak. 

 
 Use the average across the entire peak up to a total of 5 scans.    If the peak 

is wider than 5 scans, the tune will consist of the peak apex scan and the 
two scans immediately preceding and following the apex.  Background 
subtraction is required, and must be accomplished using a single scan 
acquired no more than 20 scans prior to the elution of DFTPP.  The 
background subtraction should be designed only to eliminate column bleed 
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or instrument background ions.  Do not subtract part of the DFTPP peak or 
part of any other closely eluting peak. 

 
11.3.2. Evaluate the spectrum obtained for DFTPP against the tuning criteria. Criteria are 

given in Tables 1and 1A.  The GC/MS must meet the DFTPP ion abundance 
criteria prior to further analyses.  To assess column performance and injection port 
inertness, pentachlorophenol should be present at an acceptable level and peak 
tailing should not be excessive.  DDT degradation should not exceed 20%.  If 
excessive tailing, poor chromatography, or degradation of >20% is noted, the 
injection port may require cleaning.  It may also be necessary to remove the first 
15-30 cm of the GC column.  If hardware tuning criteria can not be met, the source 
may need cleaning, filaments replaced or other maintenance. 

 
11.3.3. The internal standards should permit most of the components of interest in the 

chromatogram to have retention times of 0.80-1.20 relative to one of the internal 
standards. Refer to Table 4 for internal standards and corresponding analytes 
assigned for quantitation.   Use the base peak ion from the specific internal 
standard as the primary ion for quantitation (see Table 1 in EPA method 8270D).  
If interferences are noted, use the next most intense ion as the quantitation ion (i.e. 
for 1,4-dichlorobenzene-d4, use 152 m/z for quantitation). 

 
11.3.4. Analyze 20 µL of each calibration standard (containing internal standards) and 

tabulate the area of the primary characteristic ion against concentration for each 
compound (see Table 1 in EPA method 8270D).  Calculate response factors (RFs) 
for each compound relative to one of the internal standards as follows: 

 
RF = (AxCis)/(AisCx) 

 
where: 
Ax  =  Area of the characteristic ion for compound being measured. 
Ais  =  Area of the characteristic ion for specific internal standard. 
Cis  =  Concentration of the specific internal standard (ng/µL). 
Cx  =  Concentration of the compound being measured (ng/µL). 

 
11.3.5. The percent relative standard deviation (%RSD) should be less than or equal to 

20% for each compound.  It is also recommended that a minimum response factor 
for the most common target analytes, as noted in Table 5, be demonstrated as a 
means to ensure that these compounds are performing as expected.   

 

%RSD =  
SD

RF
 x 100  

 
where: 
RSD = relative standard deviation. 
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                       RF  = mean of initial RFs for a compound. 
SD = standard deviation of average RFs for a compound. 

 

SD =  
( RF  -  RF )

N -  1

i=1

i
2

N


 

 
where: 
RFi = RF for each of the calibration levels 
N = Number of RF values (e.g., 6) 

 
11.3.6. The relative retention times (RRT) of each compound in each calibration run 

should agree within 0.06 relative retention time units. 
 

RRT = Retention time of the analyte 
     Retention time of the internal standard 

 
11.3.7. Linearity - If the % RSD of any compound is 20% or less, then the relative 

response factor is assumed to be constant over the calibration range, and the 
average relative response factor may be used for quantitation. 

 
11.3.8. If the %RSD for a compound is >20%, then alternative calibration models should be 

used.  Refer to the SOP for Calibration of Instruments for Organics Chromatographic 
Analysis (SOC-CAL) for alternative fit guidance. 

 
11.3.9. If more than 10% of the compounds included with the initial calibration exceed the 

20% RSD limit and do not meet the minimum correlation coefficient (0.99) for 
alternate curve fits, then the chromatographic system is considered too reactive for 
analysis to begin. Clean or replace the injector liner and/or capillary column, then 
repeat the calibration procedure. 

 
11.3.10. When calculating the calibration curves using the alternative curve fits, a 

minimum quantitation check on the viability of the lowest calibration point should 
be performed by re-fitting the response from the low concentration calibration 
standard back into the curve (see Method 8000C for additional details). It is not 
necessary to re-analyze a low concentration standard; rather the data system can 
recalculate the concentrations as if it were an unknown sample. The recalculated 
concentration of the low calibration point should be within ± 30% of the standard’s 
true concentration.  

 
11.4. Independent Calibration Verification 
 

11.4.1. Following initial calibration, analyze an ICV standard.  The ICV solution must 
contain all analytes in the calibration standards at a concentration in the middle of 

If this SOP is accessed electronically, it is an uncontrolled copy and will not be updated.



SOP No.: SVM-8270L 
Revision 8 
Date:  5/11/12 
Page 14 of 39  
 

ALS-Kelso 

the range of the initial calibration.  Calculate the concentration using the typical 
procedure used for quantitation. Calculate the percent difference (%D) from the 
ICV true value.  The maximum allowed % Difference or % Drift is ±30%.  

 
11.4.2.  If a second source standard is not available or is cost prohibitive (such as certain 

non-routine analytes), then an independently prepared solution (prepared by analyst 
other than analyst preparing initial calibration standards) may be used as the ICV 
and must meet the criteria above. 

 
11.4.3. After the multi-point calibration has passed all of the above criteria, and the 

Independent Calibration Verification has been performed, samples can be analyzed. 
 The calibration curve mid-point standard may serve as the CCV for the opening set 
of samples within the same 12-hour window as the initial calibration. 

 
11.5. Continuing Calibration 

 
11.5.1. A calibration standard, or standards, at mid-concentration (See Table 2) containing 

all semivolatile analytes, DFTPP, and all required surrogates, must be analyzed 
every 12 hours during analysis.  The DFTPP must result in a mass spectrum which 
meets the criteria given in Tables1 or 1A.  These criteria must be demonstrated 
during each 12 hour shift.  Obtain the DFTPP spectrum as described in section 
11.3.1. 

 
11.5.2. The internal standard responses and retention times in the calibration check 

standard must be evaluated immediately after or during data acquisition.  If the 
retention time for any internal standard changes by more than 30 seconds from that 
in the midpoint standard of the most recent initial calibration sequence, the 
chromatographic system must be inspected for malfunctions and corrective action 
identified, as required.  If the EICP area for any of the internal standards changes 
by a factor of two (50% to 200%) from that in the midpoint standard of the most 
recent initial calibration sequence, the chromatographic system must be inspected 
for malfunctions and corrective action identified, as appropriate.  When corrective 
action is taken, reanalysis of samples analyzed while the system was 
malfunctioning is required.  Update the reference spectra and retention times in the 
quantitation database for the instrument method or ID file.  The initial calibration 
average RF or calibration curve is then used in the quantitation of subsequent 
analyses. 
 

11.5.3. If the percent difference or percent drift for each compound is less than or equal to 
20%, the initial calibration is assumed to be valid and the analysis of samples may 
begin. 

 
   Calculate the percent drift using: 
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% Drift =  C  -  C

C
 x 100c1

1

 

where: 
 

C1 = Compound standard concentration. 
Cc = Measured concentration using selected quantitation method. 
 

11.5.4. If the percent difference or percent drift for a compound is less than or equal to 
20%, then the initial calibration for that compound is assumed to be valid. Due to 
the large number of compounds that may be analyzed by this method, some 
compounds may fail to meet the ≤ 20% criteria. If no more than 20% of the 
compounds, included in the initial calibration, differ from their true concentration 
by 40%, the initial calibration is valid and no corrective action is necessary. 

 
11.5.5.  In cases where compounds fail, they may still be reported as non-detects if it can 

be demonstrated that there was adequate sensitivity to detect the compound at the 
applicable quantitation limit.  

 
11.5.6. Non-detected analytes can be reported from analyses when a CCV exhibit a 

positive bias (i.e., outside the upper control limit), no further documentation is 
required. 

 
11.5.7. For situations when the CCV fails to meet the criterion in section 11.5.4, and a 

confirmed detection exceeds the MRL, the sample must be reanalyzed to ensure 
accurate quantification. If it is not possible to reanalyze the sample, the result must 
be reported as an estimated value. 

 
11.5.8. A blank (method blank, GPC blank, or solvent blank) should be analyzed after the 

CCV, or at any other time during the analytical shift, to prove the system is free of 
contaminants.  If contaminants are found in a method blank or GPC blank, then a 
solvent blank should be analyzed to help isolate the source of contamination. 

 
11.5.9. Each of the most common target analytes in the calibration verification standard 

should meet the minimum response factors noted in Table 5.  
 
11.5.10. If the minimum response factors are not met, the system should be evaluated, and 

corrective action should be taken before sample analysis begins. Possible problems 
include standard mixture degradation, injection port inlet contamination, 
contamination of the front end of the analytical column, and active sites in the 
column or chromatographic system. 

    
11.6. GC/MS Analysis 

 
11.6.1. Evaluate FID screen and make proper dilution (See FID screening SOP). 
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11.6.2. Spike the 1 ml extract obtained from sample preparation with 10 µL of the internal 

standard solution just prior to analysis.  Use the same operating conditions as were 
used for initial calibration. 

 
11.6.3. If the response for any quantitation ion exceeds the initial calibration curve range 

of the GC/MS system, extract dilution must take place.  Additional internal 
standard must be added to the diluted extract to maintain the required 1.0ng/µL of 
each internal standard in the extracted volume.  The diluted extract must be 
reanalyzed. 

 
11.6.4. Store the extracts at -10°C or less, protected from light in vials equipped with 

unpierced Teflon lined septa.  Archive the extract in freezer for 3 months after 
analysis in the instrument/date specific storage boxes. 

 
12. QA/QC REQUIREMENTS 
 

12.1.   In addition to instrument criteria for calibration, the ability of each analyst/instrument to 
generate acceptable accuracy and precision must be documented prior to sample analysis 
(IPR study). This must be validated before analysis of samples begins, or whenever 
significant changes to the procedures have been made.  To do this, four tap water samples are 
spiked with each target analyte, extracted, and analyzed.  

 
12.2. Method Detection Limits 

 
12.2.1. A method detection limit (MDL) study must be undertaken before analysis of 

samples can begin.  To establish detection limits that are precise and accurate, the 
analyst must perform the following procedure.  Spike a minimum of seven blank 
replicates with a MDL spiking solution (at a level below the MRL) for each target 
analyte, extract, and analyze.  The MDL studies should be done for each matrix, prep 
method, and instrument.  Refer to the CAS SOP Performing Method Detection Limit 
Studies and Establishing Limits of Detection and Quantification (ADM-MDL) 

 
12.2.2. Calculate the average concentration found (x) in the sample concentration, and the 

standard deviation of the concentrations for each analyte.  Calculate the MDL for 
each analyte using the correct T value for the number of replicates.  The MDL 
study must be verified annually. 

 
12.3. Limits of Quantification (LOQ) 

 
12.3.1. The laboratory establishes a LOQ for each analyte as the lowest reliable laboratory 

reporting concentration or in most cases the lowest point in the calibration curve 
which is less than or equal to the desired regulatory action levels, based on the 
stated project requirements. Analysis of a standard or extract prepared at the lowest 
point calibration standard provides confirmation of the established sensitivity of the 
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method. The LOQ recoveries should be within the laboratories LCS acceptance 
limits to verify the data reporting limit. Refer to the CAS SOP Performing Method 
Detection Limit Studies and Establishing Limits of Detection and Quantification 
(ADM-MDL) 

 
12.4. The Method Reporting Limits (MRLs) used at CAS are the routinely reported lower limits of 

quantitation which take into account day-to-day fluctuations in instrument sensitivity as 
well as other factors.  These MRLs are the levels to which CAS routinely reports results in 
order to minimize false positive or false negative results.   The MRL is normally two to ten 
times the method detection limit. 

 
12.5. Ongoing QC Samples required are described in the CAS-Kelso Quality Assurance Manual and 

in the SOP for Sample Batches.  Additional QC Samples may be required in project specific 
quality assurance plans (QAPP).  General QA requirements for DoD QSM are defined in the 
laboratory SOP, Department of Defense Projects – Laboratory Practices and Project 
Management (ADM-DOD).  General QC Samples are:  

 
12.5.1. Method blank - A method blank is extracted and analyzed with every batch of 20 or 

fewer samples to demonstrate that there are no method interferences.  The method 
blank must demonstrate that interferences from the analytical and preparation steps 
are minimized.  No target analytes should be detected above the MRL in the 
method blank.  For some project specific needs, exceptions may be noted and 
method blank results above the MRL may be reported for common lab 
contaminants (phthalate esters, etc.). 

 
12.5.2. A lab control sample (LCS) must be extracted and analyzed with every batch of 20 

or fewer samples.  The LCS is prepared by spiking a blank with the matrix spike 
solution, and going through the entire extraction and analysis.  Calculate percent 
recovery (%R) as follows: 

 
%R = X/TV x 100  

 
Where X = Concentration of the analyte recovered 

TV = True value of amount spiked 
 

Acceptance criteria for lab control samples are listed in Table 6.  The accuracy of 
the analysis is controlled on a subset of target analytes.  If the project analyte list is 
fewer than 20 analytes, all are considered control analytes. Analytes which are used 
for control analytes are listed in Table 7.  For DoD projects all project target 
analytes are considered control analytes. If the LCS recovery for any control 
analyte fails acceptance limits, corrective action is required. If instrument 
corrective action is not applicable or ineffective, re-extraction of the associated 
samples is required.  If any other analyte fails the advisory acceptance limits, the 
analyst must evaluate the impact on data quality and take any necessary corrective 
action, which may include re-extraction of the associated samples.  Project-specific 
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requirements may require all compounds to be treated as control analytes, or dictate 
use of project acceptance criteria. 
 

12.5.3. A matrix spike/duplicate matrix spike (MS/DMS) must be extracted and analyzed 
with every batch of 20 or fewer samples.  The MS is prepared by spiking a sample 
aliquot with the matrix spike solution, and going through the entire extraction and 
analysis.  Calculate percent recovery (%R) as follows: 

 

%R =  
X -  X1

TV
 x 100   

 
Where X = Concentration of the analyte recovered 

X1 = Concentration of unspiked analyte 
TV = True value of amount spiked 

 
Calculate Relative Percent Difference (RPD) as:    

 

100 x 
R2)/2 + (R1

R2 - R1
 = RPD%   

 
Where R1 = recovered concentration in the MS  
  R2 = recovered concentration in the DMS 

 
The acceptance limits for the MS/DMS recovery are given in Table 6.  If the 
MS/DMS recovery is out of acceptance limits for reasons other than matrix effects, 
corrective action must be taken. (See Quality Assurance Manual section 11)  The 
RPD acceptance limits are 30% for water and 40% for soils, sediments, and solids. 
Project-specific requirements may dictate the use of project acceptance criteria. 

 
12.5.4. The acceptance limits for the surrogates are given in Table 6.  If any surrogate 

recovery is outside acceptance criteria, the sample data must be closely evaluated 
for possible matrix interferences.  If none are present, then corrective action must 
be taken.  The sample should be re-analyzed if instrument factors (calibration, 
injection port) are suspected.  If not, re-extraction and re-analysis is required, 
except in cases of high recovery and no positive hits in the sample for the analyte 
class represented by the particular surrogate.     

 
12.5.5. The acceptance criteria listed in Table 6 are current criteria, but are subject to change 

as control limits are updated.  
 

12.5.6. Additional QA/QC measures include control charting of QC sample results. 
 
13. DATA REDUCTION, REVIEW, AND REPORTING 
 

If this SOP is accessed electronically, it is an uncontrolled copy and will not be updated.



SOP No.: SVM-8270L 
Revision 8 
Date:  5/11/12 
Page 19 of 39  
 

ALS-Kelso 

13.1. Qualitative Analysis - The qualitative identification of compounds determined by this 
procedure is based on retention time, and comparison of the sample mass spectrum, after 
background correction, with characteristic ions in a reference mass spectrum.  The 
reference mass spectrum must be generated by the laboratory using the instrument and 
conditions used for the sample analysis.  The characteristic ions from the reference mass 
spectrum are defined to be the three ions of greatest relative intensity, or any ions over 
30% relative intensity, if less than three such ions occur in the reference spectrum.  
Compounds should be identified as present when the criteria below are met. 

 
13.1.1. The intensities of the characteristic ions of a compound maximize in the same scan 

or within one scan of each other.  Selection of a peak by a data system target 
compound search routine where the search is based on the presence of a target 
chromatographic peak containing ions specific for the target compound at a 
compound-specific retention time will be accepted as meeting this criterion. 

 
13.1.2. The RRT of the sample component is within ± 0.06 RRT units of the RRT of the 

standard component. 
 
13.1.3. The relative intensities of the characteristic ions agree within 30% of the relative 

intensities of these ions in the reference spectrum. 
 
13.1.4. Structural isomers that produce very similar mass spectra should be identified as 

individual isomers if they have sufficiently different GC retention times.  Sufficient 
GC resolution is achieved if the height of the valley between two isomer peaks is 
<25% of the sum of the 2 peak heights.  Otherwise, structural isomers are identified 
as isomeric pairs. 
 

13.1.5. Identification is hampered when sample components are not resolved 
chromatographically and produce mass spectra containing ions contributed by more 
than one analyte.  When gas chromatographic peaks appear to represent more than 
one sample component (i.e., a broadened peak with shoulder(s) or a valley between 
two or more maxima), appropriate selection of analyte spectra and background 
spectra is important.  Examination of extracted ion current profiles of appropriate 
ions can aid in the selection of spectra, and in qualitative identification.  When 
analytes coelute, the identification criteria can be met, but each analyte spectrum 
will contain extraneous ions contributed by the coeluting compound. 

 
13.2. For samples containing components not associated with the calibration standards, a library 

search may be made for the purpose of tentative identification.  Refer to method 8270D for 
guidance on tentatively identified compound (TIC) identification and quantification. 

 
13.3. Quantitation and  Calculations 
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13.3.1. The GC/MS data stations, in current use, all use the H-P RTE Integrator to generate 
the raw data used to calculate the standards xRF  values, the sample amounts, and the 
spike values.  The software does three passes through each data file.  The first two 
identify and integrate each internal standard and surrogate.  The third pass uses the 
time-drift information from the first two passes to search for all method analytes in the 
proper retention times and with the proper characteristic quantitation ions.   
 
When xRF  is used, calculate the extract concentration as follows: 

 
 

ex
x ISTD

ISTD x

C  =  
( Resp )( Amt )

( Resp )( RF )
 

 
 Where: Cex = the concentration in the sample extract (ppb); 
  Respx = the peak area of the analytes of interest; 
  RespISTD = the peak area of the associated internal standard; 
  AmtISTD  = the amount, in ppb, of internal standard added 

 xRF  = the average response from the initial calibration. 
 

13.3.2. The concentration of analytes in the original sample is computed using the 
following equations: 

 
 

Aqueous Samples:   Concentration ( g / L) =  
(Cex) (Vf) (D)

(Vs)
   

 
Where  Cex  = Concentration in extract in ng/mL 

  Vf = Final volume of extract in mL 
  D = Dilution factor 
  Vs = Volume of sample extracted, liters 

 

Nonaqueous Samples:   
(W)

(D) (Vf) (Cex)
 = (ug/Kg) ionConcentrat   

 
 

Where  Cex  = Concentration in extract in ng/mL 
Vf = Final volume of extract in mL 
D = Dilution factor 
W = Weight of sample extracted in grams. 

 
 
13.4. Data Review and Assessment 
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13.4.1. Following primary data interpretation and calculations, all data is reviewed by a 

secondary analyst.  Following generation of the report, the report is also reviewed. 
Refer to the SOP for Laboratory Data Review Process (ADM-DREV) for details.  The 
person responsible for final review of the data report and/or data package should 
assess the overall validity and quality of the results and provide any appropriate 
comments and information to the Project Chemist to inclusion in the report narrative 

 
13.5. Reporting 

 
13.5.1. Refer to the SOP for Data Reporting and Report Generation for reporting guidelines. 

 
13.5.2. Reports are generated in the CAS LIMS by compiling the SMO login, sample prep 

database, instrument, date, and client-specified report requirements (when 
specified).  This compilation is then transferred to a file which the Stealth reporting 
system uses to generate a report.  The forms generated may be CAS standard 
reports, DOD, or client-specific reports. The compiled data from LIMS is also used 
to create EDDs.   

 
14. CONTINGENCIES FOR HANDLING OUT-OF- CONTROL OR UNACCEPTABLE 

DATA 
 
14.1. Refer to the SOP for Corrective Action (ADM-CA) for procedures for corrective action.  

Personnel at all levels and positions in the laboratory are to be alert to identifying problems 
and nonconformities when errors, deficiencies, or out-of-control situations are detected.   

 
14.2. Handling out-of-control or unacceptable data 

 
14.2.1. On-the-spot corrective actions that are routinely made by analysts and result in 

acceptable analyses should be documented as normal operating procedures, and no 
specific documentation need be made other than notations in laboratory maintenance 
logbooks, runlogs, for example. 

 
14.2.2. Some examples when documentation of a nonconformity is required  using a 

Nonconformity and Corrective Action Report (NCAR):  
 

 Quality control results outside acceptance limits for accuracy and precision 
 Method blanks or continuing calibration blanks (CCBs) with target analytes above acceptable 

levels 
 Sample holding time missed due to laboratory error or operations 
 Deviations from SOPs or project requirements 
 Laboratory analysis errors impacting sample or QC results 
 Miscellaneous laboratory errors (spilled sample, incorrect spiking, etc) 
 Sample preservation or handling discrepancies due to laboratory or operations error 
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15. METHOD PERFORMANCE 
 

15.1. This method was validated through single laboratory studies of accuracy and precision.  
Refer to the reference method for additional method performance data available.  

 
15.2. The method detection limit (MDL) is established using the procedure described in the SOP 

for Performing Method Detection Limit Studies and Establishing Limits of Detection and 
Quantification (ADM-MDL).  Method Reporting Limits are established for this method 
based on MDL studies and as specified in the CAS Quality Assurance Manual.   

 
16. POLLUTION PREVENTION 
 

It is the laboratory’s practice to minimize the amount of solvents and reagents used to perform this 
method wherever technically sound, feasibly possible, and within method requirements.  
Standards are prepared in volumes consistent with laboratory use in order to minimize the volume 
of expired standards to be disposed of. The threat to the environment from solvents and/or 
reagents used in this method may be minimized when recycled or disposed of properly. 

 
17. WASTE MANAGEMENT 
 

17.1. The laboratory will comply with all Federal, State and local regulations governing waste 
management, particularly the hazardous waste identification rules and land disposal 
restrictions as specified in the CAS EH&S Manual.   

  
17.2. This method uses Methylene Chloride and any waste generated from this solvent must be 

placed in the collection cans in the lab.  The solvent will then be added to the hazardous 
waste storage area and recycled off site. 

 
  
18. TRAINING OUTLINE 

 
18.1. Training outline – Training Plan 

 
18.1.1. Review literature (see references section).  Read and understand the SOP.  

Also review the applicable MSDS for all reagents and standards used.  
Following these reviews, observe the procedure as performed by an 
experienced analyst at least three times. 

 
18.1.2. The next training step is to assist in the procedure under the guidance of an 

experienced analyst for a period of 2-3 months.  During this period, the 
analyst is expected to transition from a role of assisting, to performing the 
procedure with minimal oversight from an experienced analyst.   
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18.1.3. Perform an Initial Demonstration of Capability (IDOC) as described in 

section 12.1. Summaries of the IDOC are reviewed and signed by the 
departments Technical Services Manager.  Copies of the IDOC and 
Training Plan are forwarded to QA for record keeping.  For applicable tests, 
IPR studies are performed in order to be equivalent to NELAC’s Initial 
Demonstration of Capability. 

 
18.2. Training is documented following the SOP for Documentation of Training.   

 
18.2.1. When the analyst training is documented by the supervisor on internal 

training documentation forms, the supervisor is acknowledging that the 
analyst has read and understands this SOP and that adequate training has 
been given to the analyst to competently perform the analysis 
independently. 

 
 
19. METHOD MODIFICATIONS 

 
19.1. 11.5.4 No limit defined in reference method, so lab assigned a limit of 40% based on CLP 

protocols. 
 
19.2. Lower reporting levels are achieved in this procedure through injection of larger volumes 

and a lower calibration range.  Lower limits of quantitation for soils are > 10 ug/Kg for 
soils and > 0.2 ug/L for waters.  

 
19.3. Minimum Response factors listed in Table 5 were determined from representative initial 

calibrations performed after system maintenance.  Recommended minimum response 
factors listed in Table 4 of EPA 8270D are not applicable due the differences in 
quantitation levels from the reference method. 
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20. REFERENCES 
 

Semivolatile Organic Compounds by Gas Chromatography/Mass Spectrometry, Method 8270D, 
EPA Test Methods for Evaluating Solid Waste, SW-846, Final Update IV, February 2007 
 
Determinative Chromatographic Separations, Method 8000C, EPA Test Methods for Evaluating 
Solid Waste, SW-846, On-Line March 2003. 
 

 
 

21. CHANGES SINCE THE LAST REVISION 
21.1. Replaced 8270C with 8270D in sections 10.2 & 13.2 
21.2. Sec 11.5.4 from previous revision removed because redundant  
21.3. Sec 12.5.2 – updated to describe use of LCS batch control and added Table 7 
21.4. Sec 14.2.2 – revised to reflect lab requirements 
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TABLE 1 
DFTPP KEY IONS AND ION ABUNDANCE CRITERIA 

 
Method 8270D Ion Abundance Criteria CLP OLM04.2 Ion Abundance Criteria 
Mass Ion Abundance Criteria Mass Ion Abundance Criteria 
 51 30-60% of mass 198  51 30-80% of mass 198 
 68 < 2% of mass 69  68 <2% of mass 69 
 70 < 2% of mass 69  69 Present 
127 40-60% of mass 198  70 <2% of mass 69 
197 < 1% of mass 198 127 25-75% of mass 198 
198 Base peak,100% relative abundance 197 <1% of mass 198 
199 5-9% of mass 198 198 Base peak,100% relative abundance 
275 10-30% of mass 198 199 5-9% of mass 198 
365 > 1% of mass 198 275 10-30% of mass 198 
441 Present but less than mass 443 365 >0.75% of mass 198 
442 > 40% of mass 198 441 Present, but less than mass 443 
443 17-23% of mass 442 442 40-110% of mass 198 
  443 15-24% of mass 442 

 
TABLE 1A 

DFTPP KEY IONS AND ION ABUNDANCE CRITERIA 
FOR 5973 GC/MS SYSTEMS 

 
Mass Ion Abundance Criteria 
51 10-80% of mass 198 
68 0-2% of mass 69 
70 0-2% of mass 69 
127 10-80% of 198 
197 0-2% of 198 
198 30-100% of 442 (alternate base) 
199 5-9% of 198 
275 10-60% of 198 
365 1-50% of 442 
441 0.01-100% of 443 
442 30-100% of 198 (alternate base) 
443 15-24% of 442 

                            
Alternate tuning criteria (from Method 525.2 or CLP OLM04.2) may be used provided that method 
performance is not adversely affected and that method performance criterion is met.  The criteria used 
must be the same for all ion abundance criteria checks associated with a given analysis.  For example, 
initial calibration, continuing calibration(s), QC, and sample analyses for a given sample must all use 
the same criteria.   
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TABLE 2 
8270-LL STANDARDS 

 
CALIBRATION 
  
 The calibration curve is prepared from the following Supelco stock standards (or equivalent from other 
vendors*):8270 CLP Mix, Equity 8270 Mix 4, Equity Benzidines Mix, Equity N-Nitrosodiphenylamine, 1-
Methylnaphthalene, Acetophenone and 8270 Surrogates Mix.   
 
The mix of standards to prepare the ICAL intermediate may be changed to meet project requirements.  
 
Calibration curve is prepared from a 100 ppm intermediate solution and ranges from 50 – 10000ppb 
depending upon project requirements. Add internal standard when curve is prepared. 
 
Place in amber autosampler vial, cap.  
 
Store at -10oC. Expiration is 1 year from date prepared. 
 
ICV 
Recommended: AccuStandard catalog #(or equivalent from other vendors*): 
 
  CLP-HC-BN-R 2000 ppm BN mix  
  CLP-HC-A-PAK 2000 ppm Acid composite mix  
  Z-014E-R3 2000 ppm Composite 3 mix   
   M-8270-SS-PAK 4000 ppm Surrogates mix   
  Z-014J   4000 ppm Internal standards mix  
  M-625C  25000 ppm DFTPP 
  Z-014F  2000 ppm Benzidines mix  
Add 10 µl internal standard for each 1 ml of ICV prepared. 
Place in autosampler vial, analyze, recap, and refrigerate. 
Expiration is one year after ICV was prepared or the expiration date from the manufacturer, which ever is 
earlier.  
 
CCV & TUNE 
  
Prepare 1 ml 8270_LL CCV standard that falls near the mid point of the calibration curve.  DFTPP is added to 
the CCV to give a final concentration of 2.5ug/ml. The CCV is stored in an amber autosampler vial and is 
good for one week. 
 
RECAP AND STORE IMMEDIATELY AFTER INJECTING 
 

* Vendor must be A2LA and/or ISO9000 certified.
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TABLE 3 
QC Standards 

 
 
 

Surrogate Spiking Solution 
Parent  Initial 

Concentration 
Aliquot Final Volume Final 

Concentration 
Solvent 

8-61377* 5000 ug/mL 20 mL 100 ug/mL 
8-61376* 10000 ug/mL 15 mL 

1000 mL  ** 
 150 ug/mL 

Methanol 
 

S-8522* 5000 ug/mL 20 mL  100 ug/mL  
Expiration – Unopened = 6 months from prep date.  Opened = 3 months from open or prep date, whichever 
is sooner.  When opening, write the new expiration date on the bottle and in the standards logbook, initial, 
and date. 
*  8-61377 – Supelco BN Surrogate Standard (custom mix) – reorder 4 at a time 
*  8-61376 – Supelco Acids Surrogate Standard (custom mix) – reorder 3 at a time 
* S-8522 – Accustandard custom – reorder 4 at a time. 
**  Split into 4 – 250 mL bottles. 
 

LCS/MS Spiking Solution* 
Parent  Initial 

Concentration 
(ppm) 

Aliquot Final Volume Final 
Concentration 

Solvent 

50608 1000  10 ml 
4-8467 2000 5 
46702-u 5000 2 
86-1148 2000 5 
79131 1000 10 
48462 2000 5 

App9186-20x 2000 5 

100 ml 100 ppm MeOH 

Expiration – Unopened = 6 months from prep date.  Opened = 3 months from open or prep date, whichever 
is sooner.  When opening, write the new expiration date on the bottle and in the standards logbook, initial, 
and date. 
*Split into 2 – 50 mL bottles. 
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TABLE 4 
 SEMIVOLATILE INTERNAL STANDARDS WITH CORRESPONDING ANALYTES  

 ASSIGNED FOR QUANTITATION 
 

1,4-Dichlorobenzene-d4  Internal Standard 

N-Nitrosodimethylamine 2-Chlorophenol N-Nitrosodi-n-propylamine 

Aniline Benzyl Alcohol Hexachloroethane 

2-Fluorophenol (surrogate) Pyridine 2-Methylphenol 

Bis(2-chloroethyl) Ether 1,2-Dichlorobenzene 3- and 4-
Methylphenol(coeluting cpds)  

Phenol-d5 (surrogate) 1,3-Dichlorobenzene Bis(2-chloroisopropyl) Ether  

Phenol 1,4-Dichlorobenzene  

   

Naphthalene-d8  Internal Standard  

Nitrobenzene-d5(surrogate) Naphthalene 2,4-Dimethylphenol 

Nitrobenzene 4-Chloroaniline Benzoic Acid 

Isophorone Hexachlorobutadiene 2,4-Dichlorophenol 

Bis(2-chloroethoxy)methane 2-Methylnaphthalene 4-Chloro-3-methylphenol 

1,2,4-Trichlorobenzene 2-Nitrophenol  

   

Acenaphthene-d10  Internal Standard  

2-Fluorobiphenyl (surrogate) Acenaphthylene Fluorene 

Hexachlorocyclopentadiene Acenaphthene 4-Nitrophenol 

2-Chloronaphthalene Dibenzofuran 2,4,6-Trichlorophenol 

2-Nitroaniline 2,4-Dinitrotoluene 2,4,5-Trichlorophenol 

3-Nitroaniline 2,6-Dinitrotoluene 2,4-Dinitrophenol 

4-Nitroaniline Diethyl Phthalate Azobenzene 

Dimethyl Phthalate 4-Chlorophenyl Phenyl Ether 2,4,6-Tribromophenol 
(surrogate) 
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Pnenanthrene-d10  Internal Standard  

N-Nitrosodiphenylamine Anthracene Pentachlorophenol 

4-Bromophenyl Phenyl Ether Di-n-butyl Phthalate Carbazole 

Hexachlorobenzene Fluoranthene  

Phenanthrene 2-Methyl-4,6-dinitrophenol  

   

 

TABLE 4 continued 

 

Chrysene-d12 Internal Standard  

Pyrene Benz(a)anthracene Terphenyl-d14 (surrogate) 

Butylbenzyl Phthalate Bis(2-ethylhexyl) Phthalate  

3,3'-Dichlorobenzidine Chrysene  

   

Perylene-d12 Internal Standard 

Di-n-octyl Phthalate Benzo(a)pyrene Benzo(g,h,i)perylene 

Benzo(b)fluoranthene Indeno(1,2,3-c,d)pyrene  

Benzo(k)fluoranthene Dibenz(a,h)anthracene  
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TABLE 5 – Recommended Minimum Response Factors 
 

Compound Minimum Response Factor      
    (RF) 

Benzaldehyde 0.010 

Phenol 0.800 

Bis(2-chloroethyl) Ether 0.700 

2-Chlorophenol 0.800 

2-Methylphenol 0.500 

2,2’-Oxybis-(1-chloropropane) 0.010 

Acetophenone 0.010 

4-Methylphenol 0.600 

N-Nitrosodi-n-propylamine 0.500 

Hexachloroethane 0.300 

Isophorone 0.300 

Nitrobenzene 0.200 

2-Nitrophenol 0.100 

2,4-Dimethylphenol 0.100 

Bis(2-chloroethoxy)methane 0.200 

2,4-Dichlorophenol 0.100 

Naphthalene 0.700 

4-Chloroaniline 0.010 

Hexachlorobutadiene 0.010 

Caprolactam 0.010 

2-Methylnaphthalene 0.300 

Hexachlorocyclopentadiene 0.050 

2,4,6-Trichlorophenol 0.200 

2,4,5-Trichlorophenol 0.200 

1,1’-Biphenyl 0.010 

2-Chloronaphthalene 0.700 

2,-Nitroaniline 0.010 

Dimethyl Phthalate 0.010 
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TABLE 5 (continued) 
 

Compound Minimum Response Factor      
    (RF) 

2,6-Dinitrotoluene 0.100 

Acenaphthylene 0.900 

3-Nitroaniline 0.010 

Acenaphthene 0.700 

2,4-Dinitrophenol 0.010 

4-Nitrophenol 0.010 

Dibenzofuran 0.800 

2,4-Dinitrotoluene 0.200 

Diethyl phthalate 0.010 

1,2,4,5-Tetrachlorobenzene 0.010 

4-Chlorophenyl-phenyl ether 0.400 

Fluorene 0.800 

4-Nitroaniline 0.010 

4,6-Dinitro-2-methylphenol 0.010 

4-Bromophenyl-phenyl ether 0.100 

N-Nitrosodiphenylamine 0.010 

Hexachlorobenzene 0.100 

Atrazine 0.010 

Pentachlorophenol 0.050 

Phenanthrene 0.600 

Anthracene 0.600 

Carbazole 0.010 

Di-n-butyl phthalate 0.010 

Fluoranthene 0.600 

Pyrene 0.600 

Butyl benzyl phthalate 0.010 

3,3’-Dichlorobenzidine 0.010 

Benzo(a)anthracene 0.600 
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TABLE 5 (continued) 
 

Compound Minimum Response Factor      
    (RF) 

Chrysene 0.600 

Bis-(2-ethylhexyl)phthalate 0.010 

Di-n-octyl phthalate 0.010 

Benzo(b)fluoranthene 0.600 

Benzo(k)fluoranthene 0.600 

Benzo(a)pyrene 0.600 

Indeno(1,2,3-cd)pyrene 0.500 

Dibenz(a,h)anthracene 0.400 

Benzo(g,h,i)perylene 0.500 

2,3,4,6-Tetrachlorophenol 0.010 
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CAS/KELSO DATA QUALITY OBJECTIVES – TABLE 6 

         Accuracy 
Matrix 

Spike Precision 
METHOD ANALYTE CAS No. MATRIX MDLa MRL LODb LOQc UNITS (LCS %Rec.) (%Rec.) (% RPD) 
8270 LL 1,2,4,5-Tetrachlorobenzene 95-94-3 Soil 2.1 10 5 10 ug/kg 70-130 70-130 40 
8270 LL 1,2,4-Trichlorobenzene 120-82-1 Soil 2.6 10 5 10 ug/kg 27-94 23-99 40 
8270 LL 1,2-Dichlorobenzene 95-50-1 Soil 2.4 10 5 10 ug/kg 27-91 11-91 40 
8270 LL 1,3-Dichlorobenzene 541-73-1 Soil 2.3 10 5 10 ug/kg 27-88 10-90 40 
8270 LL 1,4-Dichlorobenzene 106-46-7 Soil 2.5 10 5 10 ug/kg 28-89 19-93 40 
8270 LL 2,4,5-Trichlorophenol 95-95-4 Soil 3 10 5 10 ug/kg 33-97 24-104 40 
8270 LL 2,4,6-Trichlorophenol 88-06-2 Soil 3 10 5 10 ug/kg 31-97 18-105 40 
8270 LL 2,4-Dichlorophenol 120-83-2 Soil 2.6 10 5 10 ug/kg 31-96 19-98 40 
8270 LL 2,4-Dimethylphenol 105-67-9 Soil 6.3 50 15 50 ug/kg 10-93 10-99 40 
8270 LL 2,4-Dinitrophenol 51-28-5 Soil 29 200 200 200 ug/kg 10-91 10-131 40 
8270 LL 2,4-Dinitrotoluene 121-14-2 Soil 2.5 10 5 50 ug/kg 41-104 25-114 40 
8270 LL 2,6-Dinitrotoluene 606-20-2 Soil 2.9 10 5 10 ug/kg 38-102 29-109 40 
8270 LL 2-Chloronaphthalene 91-58-7 Soil 3.2 10 5 10 ug/kg 31-95 24-97 40 
8270 LL 2-Chlorophenol 95-57-8 Soil 3 10 5 10 ug/kg 28-95 19-92 40 
8270 LL 2-Methyl-4,6-dinitrophenol 534-52-1 Soil 27 100 50 200 ug/kg 23-99 10-126 40 
8270 LL 2-Methylnaphthalene 91-57-6 Soil 2.8 10 5 10 ug/kg 27-96 19-99 40 
8270 LL 1-Methylnaphthalene 90-12-0 Soil 3.9 10 5 10 ug/kg 34-84 13-111 40 
8270 LL 2-Methylphenol 95-48-7 Soil 4.1 10 7.5 10 ug/kg 18-95 10-94 40 
8270 LL 2-Nitroaniline 88-74-4 Soil 3.3 20 10 20 ug/kg 34-104 26-107 40 
8270 LL 2-Nitrophenol 88-75-5 Soil 4 10 7.5 30 ug/kg 29-96 25-96 40 
8270 LL 3,3'-Dichlorobenzidine 91-94-1 Soil 4.1 100 10 100 ug/kg 37-99 10-86 40 
8270 LL 3-Nitroaniline 99-09-2 Soil 4.4 20 7.5 20 ug/kg 38-97 10-97 40 
8270 LL 4-Bromophenyl Phenyl Ether 101-55-3 Soil 3.1 10 5 10 ug/kg 35-101 30-108 40 
8270 LL 4-Chloro-3-methylphenol 59-50-7 Soil 2.9 10 5 10 ug/kg 28-101 12-106 40 
8270 LL 4-Chloroaniline 106-47-8 Soil 2.6 10 10 30 ug/kg 30-86 10-75 40 
8270 LL 4-Chlorophenyl Phenyl Ether 7005-72-3 Soil 3.2 10 5 10 ug/kg 33-95 31-97 40 
8270 LL 4-Methylphenol 106-44-5 Soil 4.5 10 7.5 10 ug/kg 17-99 10-104 40 
8270 LL 4-Nitroaniline 100-01-6 Soil 3.8 20 10 20 ug/kg 37-104 10-106 40 
8270 LL 4-Nitrophenol 100-02-7 Soil 7.7 100 20 100 ug/kg 34-103 11-131 40 
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         Accuracy 
Matrix 

Spike Precision 
METHOD ANALYTE CAS No. MATRIX MDLa MRL LODb LOQc UNITS (LCS %Rec.) (%Rec.) (% RPD) 
8270 LL Acetophenone 98-86-2 Soil 12 50 25 100 ug/kg 70-130 10-129 40 
8270 LL Aniline 62-53-3 Soil 2 20 20 20 ug/kg 21-77 10-70 40 
8270 LL Anthracene 120-12-7 Soil 3.2 10 5 10 ug/kg 40-98 14-113 40 
8270 LL Atrazine 1912-24-9 Soil 3.2 10 5 20 ug/kg 70-130 52-116 40 
8270 LL Azobenzene 103-33-3 Soil 3.5 10 5 10 ug/kg 31-101 23-104 40 
8270 LL Benz(a)anthracene 56-55-3 Soil 3.6 10 5 10 ug/kg 44-108 10-137 40 
8270 LL Benzaldehyde 100-52-7 Soil 3.8 20 10 20 ug/kg 70-130 10-106 40 
8270 LL Benzo(a)pyrene 50-32-8 Soil 3.6 10 5 10 ug/kg 42-110 13-126 40 
8270 LL Benzo(b)fluoranthene 205-99-2 Soil 3.4 10 5 10 ug/kg 46-106 23-122 40 
8270 LL Benzo(g,h,i)perylene 191-24-2 Soil 3.7 10 5 10 ug/kg 44-108 20-121 40 
8270 LL Benzo(k)fluoranthene 207-08-9 Soil 4 10 5 10 ug/kg 47-107 28-119 40 
8270 LL Benzoic Acid 65-85-0 Soil 96 200 200 600 ug/kg Oct-96 10-126 40 
8270 LL Benzyl Alcohol 100-51-6 Soil 4.9 20 7.5 20 ug/kg 25-103 19-102 40 
8270 LL Biphenyl 92-52-4 Soil 2.2 20 5 20 ug/kg 70-130 39-90 40 
8270 LL Bis(2-chloroethoxy)methane 111-91-1 Soil 2.8 10 7.5 10 ug/kg 30-95 23-100 40 
8270 LL Bis(2-chloroethyl) Ether 111-44-4 Soil 3.1 10 7.5 10 ug/kg 29-93 21-100 40 
8270 LL Bis(2-chloroisopropyl) Ether 39638-32-9 Soil 2.8 10 7.5 10 ug/kg 22-95 14-95 40 
8270 LL Bis(2-ethylhexyl) Phthalate 117-81-7 Soil 8.9 100 10 100 ug/kg 47-110 20-138 40 
8270 LL Butyl Benzyl Phthalate 85-68-7 Soil 3.7 10 5 10 ug/kg 45-111 10-145 40 
8270 LL Caprolactam 105-60-2 Soil 37 50 50 50 ug/kg 70-130 10-117 40 
8270 LL Carbazole 86-74-8 Soil 3.8 10 5 10 ug/kg 44-102 10-144 40 
8270 LL Chrysene 218-01-9 Soil 4.1 10 5 10 ug/kg 46-108 10-146 40 
8270 LL Dibenz(a,h)anthracene 53-70-3 Soil 3 10 5 10 ug/kg 47-106 27-123 40 
8270 LL Dibenzofuran 132-64-9 Soil 3.4 10 5 10 ug/kg 34-92 21-106 40 
8270 LL Diethyl Phthalate 84-66-2 Soil 3.7 10 5 10 ug/kg 41-100 29-110 40 
8270 LL Dimethyl Phthalate 131-11-3 Soil 4 10 5 10 ug/kg 39-100 10-135 40 
8270 LL Di-n-butyl Phthalate 84-74-2 Soil 4.8 20 10 20 ug/kg 42-109 27-125 40 
8270 LL Di-n-octyl Phthalate 117-84-0 Soil 3.2 10 5 10 ug/kg 45-109 32-132 40 
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Matrix 

Spike Precision 
METHOD ANALYTE CAS No. MATRIX MDLa MRL LODb LOQc UNITS (LCS %Rec.) (%Rec.) (% RPD) 
8270 LL Hexachlorobenzene 118-74-1 Soil 3.3 10 5 10 ug/kg 40-99 30-106 40 
8270 LL Hexachlorobutadiene 87-68-3 Soil 3 10 5 10 ug/kg 25-96 14-92 40 
8270 LL Hexachlorocyclopentadiene 77-47-4 Soil 4 50 50 50 ug/kg 18-71 10-71 40 
8270 LL Hexachloroethane 67-72-1 Soil 2.5 10 5 10 ug/kg 26-90 10-96 40 
8270 LL Indeno(1,2,3-cd)pyrene 193-39-5 Soil 3.2 10 5 10 ug/kg 47-109 22-129 40 
8270 LL Isophorone 78-59-1 Soil 2.8 10 5 10 ug/kg 31-95 25-92 40 
8270 LL Naphthalene 91-20-3 Soil 2.9 10 5 10 ug/kg 27-93 12-104 40 
8270 LL Nitrobenzene 98-95-3 Soil 3.4 10 5 10 ug/kg 26-100 17-108 40 
8270 LL N-Nitrosodimethylamine 62-75-9 Soil 20 50 50 100 ug/kg 24-98 10-109 40 
8270 LL N-Nitrosodi-n-propylamine 621-64-7 Soil 3.3 10 7.5 10 ug/kg 25-103 14-104 40 
8270 LL N-Nitrosodiphenylamine 86-30-6 Soil 3.2 10 5 10 ug/kg 36-96 13-113 40 
8270 LL Pentachlorophenol 87-86-5 Soil 5.3 100 50 100 ug/kg 22-93 10-123 40 
8270 LL Phenanthrene 85-01-8 Soil 3.6 10 5 10 ug/kg 39-98 15-121 40 
8270 LL Phenol 108-95-2 Soil 3.1 30 5 30 ug/kg 27-97 15-98 40 
8270 LL Pyrene 129-00-0 Soil 3.7 10 5 10 ug/kg 45-106 17-129 40 
8270 LL Pyridine 110-86-1 Soil 50 200 150 200 ug/kg 10-68 10-118 40 
8270 LL 2,4,6-Tribromophenol (Surr.) 118-79-6 Soil NA NA NA NA % 15-115 NA NA 
8270 LL 2-Fluorobiphenyl (Surr.) 321-60-8 Soil NA NA NA NA % 25-98 NA NA 
8270 LL 2-Fluorophenol (Surr.) 367-12-4 Soil NA NA NA NA % 12-92 NA NA 
8270 LL Nitrobenzene-d5 (Surr.) 4165-60-0 Soil NA NA NA NA % 18-100 NA NA 
8270 LL Phenol-d6 (Surr.) 13127-88-3 Soil NA NA NA NA % 16-101 NA NA 
8270 LL Terphenyl-d14 (Surr.) 1718-51-0 Soil NA NA NA NA % 37-132 NA NA 
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Spike Precision 
METHOD ANALYTE CAS No. MATRIX MDLa MRL LODb LOQc UNITS (LCS %Rec.) (%Rec.) (% RPD) 
8270 LL 1,2,4,5-Tetrachlorobenzene 95-94-3 Water 0.057 0.2   ug/L 70-130 70-130 30 
8270 LL 1,2,4-Trichlorobenzene 120-82-1 Water 0.016 0.2 0.05 0.2 ug/L 26-90 19-87 30 
8270 LL 1,2-Dichlorobenzene 95-50-1 Water 0.022 0.2 0.05 0.2 ug/L 27-87 16-89 30 
8270 LL 1,3-Dichlorobenzene 541-73-1 Water 0.021 0.2 0.05 0.2 ug/L 21-84 Dec-84 30 
8270 LL 1,4-Dichlorobenzene 106-46-7 Water 0.029 0.2 0.05 0.2 ug/L 23-84 12-86 30 
8270 LL 2,4,5-Trichlorophenol 95-95-4 Water 0.031 0.5 0.1 0.5 ug/L 56-108 37-120 30 
8270 LL 2,4,6-Trichlorophenol 88-06-2 Water 0.058 0.5 0.1 0.5 ug/L 52-110 39-113 30 
8270 LL 2,4-Dichlorophenol 120-83-2 Water 0.047 0.5 0.05 0.5 ug/L 52-112 39-110 30 
8270 LL 2,4-Dimethylphenol 105-67-9 Water 2.2 4.0 3 4.0 ug/L 10-128 10-124 30 
8270 LL 2,4-Dinitrophenol 51-28-5 Water 0.17 4.0 2 4.0 ug/L 10-107 10-107 30 
8270 LL 2,4-Dinitrotoluene 121-14-2 Water 0.018 0.2 0.1 0.2 ug/L 59-111 55-109 30 
8270 LL 2,6-Dinitrotoluene 606-20-2 Water 0.033 0.2 0.1 0.2 ug/L 60-109 55-109 30 
8270 LL 2-Chloronaphthalene 91-58-7 Water 0.041 0.2 0.05 0.2 ug/L 47-101 39-102 30 
8270 LL 2-Chlorophenol 95-57-8 Water 0.054 0.5 0.05 0.5 ug/L 53-110 35-110 30 
8270 LL 2-Methyl-4,6-dinitrophenol 534-52-1 Water 0.025 2.0 0.4 2.0 ug/L 38-109 41-113 30 
8270 LL 2-Methylnaphthalene 91-57-6 Water 0.026 0.2 0.05 0.2 ug/L 38-102 16-128 30 
8270 LL 1-Methylnaphthalene 90-12-0 Water 0.2 0.2 0.05 0.2 ug/L 31-93 31-93 30 
8270 LL 2-Methylphenol 95-48-7 Water 0.11 0.5 0.15 0.5 ug/L 20-118 10-115 30 
8270 LL 2-Nitroaniline 88-74-4 Water 0.024 0.2 0.1 0.2 ug/L 53-113 29-123 30 
8270 LL 2-Nitrophenol 88-75-5 Water 0.063 0.5 0.1 0.5 ug/L 53-111 38-108 30 
8270 LL 3,3'-Dichlorobenzidine 91-94-1 Water 0.43 2.0 6 4 ug/L 10-113 10-109 30 
8270 LL 3-Nitroaniline 99-09-2 Water 0.029 1.0 0.15 1.0 ug/L 32-116 10-112 30 
8270 LL 4-Bromophenyl Phenyl Ether 101-55-3 Water 0.026 0.2 0.1 0.2 ug/L 55-105 54-103 30 
8270 LL 4-Chloro-3-methylphenol 59-50-7 Water 0.037 0.5 0.05 0.5 ug/L 44-115 32-120 30 
8270 LL 4-Chloroaniline 106-47-8 Water 0.025 0.2 0.05 0.2 ug/L 10-124 10-106 30 
8270 LL 4-Chlorophenyl Phenyl Ether 7005-72-3 Water 0.027 0.2 0.05 0.2 ug/L 48-106 48-101 30 
8270 LL 4-Methylphenol 106-44-5 Water 0.12 0.5 0.15 0.5 ug/L 19-121 10-118 30 
8270 LL 4-Nitroaniline 100-01-6 Water 0.019 1.0 0.1 1.0 ug/L 43-113 10-113 30 
8270 LL 4-Nitrophenol 100-02-7 Water 0.28 2.0 0.3 2.0 ug/L 49-113 43-130 30 
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Spike Precision 
METHOD ANALYTE CAS No. MATRIX MDLa MRL LODb LOQc UNITS (LCS %Rec.) (%Rec.) (% RPD) 
8270 LL Acetophenone 98-86-2 Water 0.16 0.5   ug/L 35-146 10-164 30 
8270 LL Aniline 62-53-3 Water 0.043 1.0 0.1 1.0 ug/L 10-98 10-98 30 
8270 LL Anthracene 120-12-7 Water 0.024 0.2 0.05 0.2 ug/L 55-103 48-103 30 
8270 LL Atrazine 1912-24-9 Water 0.053 0.2   ug/L 70-130 70-130 30 
8270 LL Azobenzene 103-33-3 Water 0.021 0.2 0.05 0.2 ug/L 43-116 43-116 30 
8270 LL Benz(a)anthracene 56-55-3 Water 0.018 0.2 0.05 0.2 ug/L 61-104 58-106 30 
8270 LL Benzaldehyde 100-52-7 Water 0.046 0.2   ug/L 70-130 70-130 30 
8270 LL Benzo(a)pyrene 50-32-8 Water 0.031 0.2 0.05 0.2 ug/L 56-105 48-107 30 
8270 LL Benzo(b)fluoranthene 205-99-2 Water 0.017 0.2 0.05 0.2 ug/L 62-107 57-110 30 
8270 LL Benzo(g,h,i)perylene 191-24-2 Water 0.019 0.2 0.05 0.2 ug/L 62-108 56-111 30 
8270 LL Benzo(k)fluoranthene 207-08-9 Water 0.024 0.2 0.05 0.2 ug/L 63-108 56-109 30 
8270 LL Benzoic Acid 65-85-0 Water 1.1 5.0 3 5.0 ug/L 10-87 10-121 30 
8270 LL Benzyl Alcohol 100-51-6 Water 0.073 5.0 0.1 5.0 ug/L 46-118 37-116 30 
8270 LL Biphenyl 92-52-4 Water 0.037 0.2   ug/L 70-130 70-130 30 
8270 LL Bis(2-chloroethoxy)methane 111-91-1 Water 0.024 0.2 0.05 0.2 ug/L 52-111 45-106 30 
8270 LL Bis(2-chloroethyl) Ether 111-44-4 Water 0.035 0.2 0.05 0.2 ug/L 52-107 33-112 30 
8270 LL Bis(2-chloroisopropyl) Ether 39638-32-9 Water 0.026 0.2 0.15 0.2 ug/L 43-111 24-112 30 
8270 LL Bis(2-ethylhexyl) Phthalate 117-81-7 Water 0.13 1.0 0.15 1.0 ug/L 61-118 42-133 30 
8270 LL Butyl Benzyl Phthalate 85-68-7 Water 0.018 0.2 0.05 0.2 ug/L 62-112 57-118 30 
8270 LL Caprolactam 105-60-2 Water 0.22 0.50   ug/L 70-130 70-130 30 
8270 LL Carbazole 86-74-8 Water 0.018 0.2 0.05 0.2 ug/L 55-111 64-106 30 
8270 LL Chrysene 218-01-9 Water 0.028 0.2 0.05 0.2 ug/L 61-107 61-107 30 
8270 LL Dibenz(a,h)anthracene 53-70-3 Water 0.017 0.2 0.05 0.2 ug/L 62-108 56-108 30 
8270 LL Dibenzofuran 132-64-9 Water 0.018 0.2 0.05 0.2 ug/L 50-104 44-104 30 
8270 LL Diethyl Phthalate 84-66-2 Water 0.012 0.2 0.05 0.2 ug/L 56-112 53-113 30 
8270 LL Dimethyl Phthalate 131-11-3 Water 0.021 0.2 0.05 0.2 ug/L 58-110 54-109 30 
8270 LL Di-n-butyl Phthalate 84-74-2 Water 0.023 0.2 0.05 0.2 ug/L 58-113 54-116 30 
8270 LL Di-n-octyl Phthalate 117-84-0 Water 0.018 0.2 0.1 0.2 ug/L 60-110 56-112 30 
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METHOD ANALYTE CAS No. MATRIX MDLa MRL LODb LOQc UNITS (LCS %Rec.) (%Rec.) (% RPD) 
8270 LL Hexachlorobenzene 118-74-1 Water 0.022 0.2 0.05 0.2 ug/L 55-105 47-101 30 
8270 LL Hexachlorobutadiene 87-68-3 Water 0.027 0.2 0.05 0.2 ug/L 10-85 10-74 30 
8270 LL Hexachlorocyclopentadiene 77-47-4 Water 0.19 1.0 0.6 1.0 ug/L 10-47 10-51 30 
8270 LL Hexachloroethane 67-72-1 Water 0.024 0.2 0.1 0.2 ug/L 11-82 10-75 30 
8270 LL Indeno(1,2,3-cd)pyrene 193-39-5 Water 0.021 0.2 0.05 0.2 ug/L 63-108 56-110 30 
8270 LL Isophorone 78-59-1 Water 0.016 0.2 0.05 0.2 ug/L 51-109 41-107 30 
8270 LL Naphthalene 91-20-3 Water 0.022 0.2 0.05 0.2 ug/L 43-98 44-97 30 
8270 LL Nitrobenzene 98-95-3 Water 0.028 0.2 0.15 0.2 ug/L 52-112 24-128 30 
8270 LL N-Nitrosodimethylamine 62-75-9 Water 0.42 2.0 0.6 2.0 ug/L 46-122 46-122 30 
8270 LL N-Nitrosodi-n-propylamine 621-64-7 Water 0.037 0.2 0.1 0.2 ug/L 50-113 32-114 30 
8270 LL N-Nitrosodiphenylamine 86-30-6 Water 0.048 0.2 0.05 0.2 ug/L 44-111 27-113 30 
8270 LL Pentachlorophenol 87-86-5 Water 0.34 1.0 0.4 1.0 ug/L 33-106 39-123 30 
8270 LL Phenanthrene 85-01-8 Water 0.022 0.2 0.05 0.2 ug/L 56-103 52-104 30 
8270 LL Phenol 108-95-2 Water 0.063 0.5 0.1 0.5 ug/L 50-112 24-123 30 
8270 LL Pyrene 129-00-0 Water 0.019 0.2 0.05 0.2 ug/L 59-109 51-109 30 
8270 LL Pyridine 110-86-1 Water 1.4 5.0 2 5.0 ug/L 10-114 10-114 30 
8270 LL 2,4,6-Tribromophenol (Surr.) 118-79-6 Water NA NA NA NA % 27-128 NA NA 
8270 LL 2-Fluorobiphenyl (Surr.) 321-60-8 Water NA NA NA NA % 38-102 NA NA 
8270 LL 2-Fluorophenol (Surr.) 367-12-4 Water NA NA NA NA % 23-121 NA NA 
8270 LL Nitrobenzene-d5 (Surr.) 4165-60-0 Water NA NA NA NA % 38-124 NA NA 
8270 LL Phenol-d6 (Surr.) 13127-88-3 Water NA NA NA NA % 31-122 NA NA 
8270 LL Terphenyl-d14 (Surr.) 1718-51-0 Water NA NA NA NA % 56-138 NA NA 

 

a Method Detection Limits are subject to change as new MDL studies are completed. 
a MDL is the smallest analyte concentration that can be demonstrated to be different from zero with 99% confidence 
b The LOD is the smallest amount of a substance that must be present in a sample in order to be detected with 99% confidence. 
Verification is acceptable if the response is > 3x instrument noise & ion abundance 
c The LOQ is the lowest concentration of a substance that produces a quantitative result within specified limits of precision and bias. 
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TABLE 7 
 

 Control Analytes for Non-DoD Projects 
 

1,2,4-Trichlorobenzene 

1,4-Dichlorobenzene 

2,4-Dinitrotoluene 

2-Chloronaphthalene 

2-Chlorophenol 

4-Bromophenyl Phenyl Ether 

4-Chloro-3-methylphenol 

4-Nitrophenol 

Acenaphthene 

Benzo(a)pyrene 

Diethyl Phthalate 

Hexachloroethane 

N-Nitrosodi-n-propylamine 

Pentachlorophenol 

Phenol 

Pyrene 
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Section 1.  Introduction 

The Upland Groundwater and Bank Soil Sampling and Analysis Plan (SAP), prepared by GSI 
Water Solutions, Inc. (GSI), for the River Mile 11 East (RM11E) Project Area is submitted by 
Cargill, Inc. (Cargill); CBS Corporation; City of Portland (City); DIL Trust; Glacier Northwest, 
Inc. (Glacier NW); and PacifiCorp, collectively referred to as the RM11E Group. This SAP is a 
component of the Supplemental Remedial Investigation and Feasibility Study (RI/FS) Work 
Plan (Work Plan) that provides a detailed description of the work being conducted pursuant to 
the Statement of Work (SOW) contained within the Administrative Settlement Agreement and 
Order on Consent (Settlement Agreement) (U.S. Environmental Protection Agency [EPA] 
Region 10, CERCLA Docket No. 10-2013-0087). These investigations are supplementary to the 
RI/FS for the Portland Harbor Superfund Site (Portland Harbor) and are targeted to facilitate 
selection and design of a final remedy at the RM11E Project Area.  

The RM11E Project Area is shown in Figure 1-1 and lies between approximately RM 10.9 and 
RM 11.6 along the eastern bank of the Willamette River and includes Area of Potential Concern 
(AOPC) 25 (from the Draft FS for Portland Harbor) and the riverbank area to the top of the 
bank. The shoreline area includes numerous dock structures and public and private stormwater 
outfalls. 

1.1 Purpose and Objectives 
The purpose of the work described in this SAP is to gain a sufficient understanding of the extent 
of polychlorinated biphenyls (PCB) and other contaminants of concern (COC) in bank soils and 
upland groundwater within the RM11E Project Area to support the Recontamination 
Assessment and Implementability Study described in Sections 2.8 and 2.9 of the SOW. The 
purpose of the Recontamination Assessment is to evaluate whether potential sources of 
recontamination, including upland groundwater and riverbank erosion or runoff, have been 
adequately investigated and controlled. The purpose of the Implementability Study is to assess 
how the current site components (banks, outfalls, docks, and utilities), marine operations, and 
river dynamics may impact the selection of the remedial alternatives and the remedial design.  

This SAP is designed to meet the following objectives. 

• Evaluate groundwater as a potential recontamination pathway by characterizing the 
physical (soil characteristics and groundwater levels) and chemical (PCBs and other 
COCs) components of the groundwater system beneath the RM11E Project Area. 
Groundwater monitoring sites will be located upgradient of the sediment management 
areas identified in the Draft FS Report for Portland Harbor (Figure 1-2; Anchor QEA et 
al., 2012) where PCBs previously have been detected at concentrations greater than the 
remedial action levels identified in the Draft FS Report. These data will be used to 
characterize groundwater quality (spatially and temporally) and flow conditions and to 
confirm that groundwater is a not a significant pathway for consideration in the 
Recontamination Assessment and evaluate groundwater’s effect, if any, in the 
Implementability Study.   
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• Complete an evaluation of the recontamination potential from potentially erodible 
surface soils (from zero to 1 foot1 below ground surface [bgs]) along the riverbank 
through the collection of supplemental bank soil samples. These data will be used to 
support analysis of the bank erosion or overland flow as a potential recontamination 
pathway to the river sediments and help evaluate potential implementability 
considerations associated with the riverbank areas. 

1.2 Hydrogeologic Setting 
The geologic deposits at depth beneath and adjacent to the RM11E Project Area, from the 
surface downward, consist of artificial fill, alluvium and flood deposits, Troutdale Formation, 
Sandy River Mudstone, and bedrock. These units are described in more detail in Section 3.1.3 of 
the Work Plan. 

The shallow groundwater system in the vicinity of the RM11E Project Area is described in 
Section 3.1.4 of the Work Plan, and consists of two major hydrostratigraphic units:  

• Unconsolidated Sedimentary Unit (includes overlying artificial fill) 

• Troutdale Formation  

These two hydrostratigraphic units are considered a single hydrogeologic unit that underlies 
the downtown Portland area (Parsons Brinckerhoff, 2006). The Sandy River Mudstone underlies 
the Troutdale Formation at depth and is considered a low-permeability confining layer.  

The depth to groundwater typically ranges between approximately 15 and 25 feet bgs, 
depending on seasonal groundwater fluctuations and tidally influenced changes in Willamette 
River stage. Tidal fluctuations in river stage typically range between 3 and 5 feet during the 
late-summer and fall months when stage/discharge is lowest and between 1 and 2 feet during 
the late-winter and spring months when stage/discharge is highest (USGS, 2013). Depth to 
groundwater measured roughly 25 to 30 feet east of N. Interstate Avenue (Ash Creek, 2011). 

Groundwater flow direction in the vicinity of the RM11E Project Area follows the topographic 
surface, moving generally west-southwest toward the Willamette River (Ash Creek, 2011). The 
groundwater flow direction is expected to be most often into the river; however, both the flow 
direction and gradient can be expected to vary based on river stage and other hydrologic 
factors. 

1.3 Summary of Available Information 
Information reviewed in preparing this SAP included Lower Willamette Group (LWG) 
documents, field and data reports from recent sampling events conducted by the City (GSI, 
2009a, 2009b, 2010a, 2010b), and upland source control studies conducted in the RM11E/Albina 
area.  

                                                           
1 For consistency with the previous RM11E Focused Sediment Characterization, “surface soil” is defined using the 
same depth parameters as “surface sediment”, namely it includes soils collected between zero and 1 foot 
(approximately 30 cm) bgs. The Draft Final RI for the Portland Harbor defines the “surface sediment” interval as 30 
cm, which was designed to capture that portion of the sediment column that has the potential to be disturbed or 
transported under typical annual conditions (Integral et al., 2011). 
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1.3.1. Upland Groundwater 
Groundwater quality has been investigated at the former Tucker Property, at the Tarr, Inc. 
(Tarr) Property, and at a monitoring well located near the southern end of N. River Street 
(MULT 98406 as shown in Figure 1-3). These investigations are described below.   

Former Tucker Property (Environmental Cleanup Site Information [ECSI] #3036) 

The Tucker building formerly was located east of N. River Street on the property identified in 
Figure 1-3. The building was removed in 2001 for construction of a highway on-ramp. 
Groundwater quality was investigated at the former Tucker Property (Figure 1-3) during a site 
investigation conducted in 2001 by the City’s Office of Transportation (URS, 2003). 
Groundwater samples were collected at depths ranging between 26 feet and 28 feet bgs from 
eight direct-push borings. Two groundwater-sampling borings were advanced within the 
property, three were advanced immediately upgradient, and three were advanced immediately 
downgradient (URS, 2003). 

Groundwater quality data collected during this investigation indicated:  

• Low levels of petroleum hydrocarbons, metals, volatile organic compounds (VOC), and 
polycyclic aromatic hydrocarbons (PAH)  

• Gasoline and diesel hydrocarbons and VOCs were detected at upgradient sampling 
locations only  

• PAHs were detected primarily onsite and downgradient   

• PCBs were not detected in the groundwater samples  

During demolition of the Tucker building and road construction at/near the facility, soil and 
building materials (concrete) were found to contain petroleum and PCBs, although the Oregon 
Department of Environmental Quality (DEQ) concluded that site groundwater was not 
impacted significantly from onsite sources (DEQ, 2013). 

Tarr Property (ECSI #1139) 

Tarr has installed numerous monitoring wells (Figure 1-3) and has been conducting quarterly 
monitoring since 2006. Previous environmental activities have been conducted at the Tarr site 
dating back to 1990 (Ash Creek, 2011). VOCs have been detected at some monitoring well 
locations, although tetrachloroethene (PCE) and trichloroethene (TCE) are the primary 
chemicals of potential concern for the site. The dissolved-phase groundwater plume of PCE and 
TCE migrated approximately 2,000 feet in a westerly direction toward the Willamette River. 
Although the downgradient extent of this plume is not fully delineated, it appears to discharge 
to the river downstream of RM 11.2 (outside the main area of sediment contamination in the 
RM11E Project Area). While groundwater concentrations along the shoreline have not been 
measured, the November 2011 RI Report for the Tarr site (Ash Creek, 2011) concludes there is a 
potential that PCE concentrations in groundwater discharging to the river would result in 
adverse risk to subsistence fishers at the transition zone. DEQ is working with Tarr to 
implement protective source control actions at this site. 

Tarr plans to install a monitoring well downgradient of the dissolved-phase plume. The 
timetable for well drilling and construction is unknown. If available, the water quality samples 
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collected by Tarr should be provided to the RM11E Group for review to help support the 
Recontamination Assessment and Implementability Study.  

City of Portland 

Groundwater quality monitoring was conducted at a dewatering well (MULT 98406) during 
dewatering tests for a City sewer construction project (City, 2009). This 12-inch-diameter well 
was installed as a dewatering well and completed to a depth of 70 feet bgs, with a screened 
interval extending from 40 to 70 feet bgs in the Catastrophic Flood Deposits described in Section 
3.1.3 of the Work Plan. The static water level in the well was 28 feet bgs. Groundwater samples 
were collected during two events in mid-February 2009 before well decommissioning in July 
2009. The samples were analyzed for gasoline-, diesel-, and oil-range hydrocarbons; total and 
dissolved metals (arsenic, barium, cadmium, chromium, lead, mercury, silver, and selenium); 
VOCs; PCBs; and PAHs. A limited number of VOCs and metals were detected above their 
respective method reporting limits (MRLs). PAHs, PCBs, and gasoline- and diesel-range 
hydrocarbons were not detected above their respective MRLs in any samples analyzed. The 
well was decommissioned on July 1, 2009. 

Glacier NW 

A shallow monitoring well (MULT 1007) was drilled on the Glacier NW property (1050 N. River 
Street) on December 8, 1987, and is located along the east riverbank immediately upstream of 
RM 11.3 (Figure 1-3). The well is 37 feet deep and completed with a 4-inch-nominal-diameter 
well casing  and a 17-foot-long, 4-inch-nominal-diameter 20-slot (0.020 inch) well screen set 
from 20 to 37 feet bgs. The well screen straddles the lower portion of the saturated artificial fill 
material and the upper portion of the native alluvium, further described in Section 3.1.3 of the 
Work Plan. Groundwater samples provided to Columbia Analytical Services on December 9, 
1987, were analyzed for VOCs, semivolatile organic compounds (SVOC), pesticides, PCBs, and 
priority pollutant metals. Two VOCs were detected with TCE at 6.0 micrograms/liter (µg/L) 
and PCE at 2.3 µg/L. Two SVOCs were detected with di-n-butyl phthalate at 0.6 µg/L and bis(2-
ethylhexyl) phthalate at 1.2 µg/L. The only metal detected was zinc at 0.13 milligrams/liter 
(mg/L). PCBs and pesticides were not detected in the groundwater sample. A second 
groundwater sample was collected on January 18, 1988, and analyzed for VOCs. TCE was 
detected at 4.6 µg/L with PCE at 2.0 µg/L. The well condition will be evaluated before 
implementation of this SAP.   

Cargill 

Several boreholes have been drilled along the east bank of the Cargill property (B-1 through B-9; 
Figure 1-3). Boreholes B-1 through B-5 were drilled using mud-rotary drilling methods, cased 
with inclinometer casing, and screened over the bottom 10 feet. Boreholes B-1 through B-5 range 
in depth between 50 and 100 feet, with groundwater levels ranging between 15 and 25 feet bgs. 
No groundwater quality samples were collected as part of the drilling program, and no samples 
have been collected thus far.   

Boreholes B-6 through B-9 also were drilled using mud-rotary drilling methods to depths 
ranging between approximately 75 and 115 feet bgs. These boreholes were drilled for 
geotechnical exploratory/characterization purposes only and likely backfilled with bentonite 
chips after drilling was completed (Schlechter, S., GRI, personal communication, June 2013).  
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1.3.2. Riverbank Soils 
As part of the RM11E Focused Sediment Characterization described in Section 3.3.2 of the Work 
Plan, 26 riverbank soil and 8 debris samples were collected along the east side of the Willamette 
River between RM 11.1 and RM 11.6. Soil samples represent multipoint composites collected 
below the ordinary high water (OHW: Elevation 20 feet North American Vertical Datum of 1988 
[NAVD 88]) level. Soil samples were analyzed in a phased approach for PCB Aroclors, metals, 
PAHs, SVOCs, total petroleum hydrocarbons (TPH), phenols, organochlorine pesticides, 
dioxins/furans, and butlytins. The comprehensive bank soil data are presented in the 
Supplemental Data Report: Archived Bank Soil and Sediment Re-Analysis (GSI, 2013). Soil sample 
locations and the total PCB results are presented in Figure 3-2a and 3-2b and discussed in 
Section 3. 

In October 2012, Glacier NW collected eight riverbank soil samples (UB-1 through UB-4 and  
LB-1 through LB-4) from the southwestern portion of its property. Samples UB-1 through UB-4 
were collected from the upper portion of the riverbank and composited as soil sample UB-
101012 (labeled in Figure 3-2b as GUB [Glacier Upper Bank]). Samples LB-1 through LB-4 were 
collected from the lower portion of the riverbank and composited as soil sample             LB-
101012 (labeled in Figure 3-2b as GLB [Glacier Lower Bank]). All soil sampling locations were 
collected above the OHW level and selected on the basis of availability and accessibility. 
Samples were analyzed for PCB Aroclors, metals, and PAHs. PCBs were detected in the 
samples at concentrations of 42 micrograms/kilogram (µg/Kg) (upper bank) and 240 µg/Kg 
(lower bank). Metals were detected at concentrations ranging between 0.07 and 134 
milligrams/kilogram (mg/Kg) in the upper bank sample, and between 0.092 and 638 mg/Kg in 
the lower bank composite sample. Total PAHs were detected at concentrations of 8,047µg/Kg 
(upper bank) and 1,866 µg/Kg (lower bank). These data are presented in the Riverbank Soil 
Source Control Screening Evaluation prepared for Glacier NW (ERM, 2013).
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Section 2.  Project Organization 

This section describes the organizational structure for sampling and analysis activities 
associated with the supplemental groundwater and bank contamination investigation including 
fieldwork, laboratory services, data validation, data management, reporting, and schedule. 

2.1  Team Organization and Responsibilities 
This SAP will be implemented by a team of consultants, and subcontractors that will be retained 
by GSI. GSI is under contract to Dalton, Olmsted & Fuglevand, Inc. (DOF), which was retained 
as the primary common consultant by the RM11E Group. 

2.1.1  Project Manager 
Dave Livesay (GSI) is the senior Project Manager (PM). In this role, he will oversee all phases of 
the environmental work and will be the point of contact for the DOF Team to the RM11E 
Group. Dave will work closely with the Erin Carroll, the Technical Project Lead (TPL), and 
other project staff members to ensure that the project objectives are achieved. Erin will be the 
point of contact for the Field Director (FD), Sampling and Analysis Coordinator (SAC), and 
other project staff and will track the project status daily during field work. Principal deviations 
from the SAP will not be made without prior approval from the PM.   

2.1.2  Field Director 
Kenny Janssen (GSI) will be the FD, and report directly to the PM and TPL and coordinate with 
the SAC and other project staff. The FD is generally responsible for the following: 

• Direct the planning and implementation of all field sampling efforts, including 
arranging for necessary sampling equipment and overseeing the operations of 
subcontractors (e.g., drilling, surveying, etc.). 

• Mobilize for field work and direct all aspects of the sampling to ensure that the 
appropriate procedures and methods are used in accordance with the SAP. 

• Coordinate with the property owners to ensure that, to the extent possible, the 
consultant team’s access to these properties will not interfere with the normal activities 
conducted at these properties, and will accommodate periodic operational and security 
limitations resulting from these operational activities.   

• Coordinate closely with the PM, TPL, SAC, and other technical support staff to address 
any potential field problems, deviations from the SAP, or emergencies that may arise. If 
deviations from the SAP are warranted, the FD will discuss the situation with the PM, 
TPL, SAC, and other project staff, as necessary. 

• Function as the field safety officer and ensure that the sampling activities adhere to the 
Health and Safety Plan (HSP) and are in general compliance with 29 Code of Federal 
Regulations (CFR) 1910.120. 
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• Assist with investigation-derived waste (IDW) management and ensure that it is 
removed in a timely manner from properties owned and/or operated by RM11E Group 
members. 

The FD may be assisted at times by the TPL or other field staff.  

2.1.3  Sampling and Analysis Coordinator 
A scientist from GSI will be appointed as the SAC and will report to the TPL and coordinate 
with the FD. The SAC is generally responsible for the following: 

• Coordinate with the primary contract laboratory to obtain appropriate sampling 
containers and facilitate sample deliveries. 

• Maintain copies of field documentation and laboratory chain-of-custody forms. 

• Track schedule and performance of the sampling and analysis activities according to the 
SAP. 

• Assist with sampling efforts. 

• Assist safety operations and IDW management. 

The SAC may be assisted at times by the TPL and other project staff. 

2.1.4  Field Support 
Subcontractors anticipated to be used to support this work are listed below by work type: 

• Drilling subcontractor (to be determined [TBD]) – Drill, construct, and develop 
monitoring wells; complete utility locates; and manage IDW. The drilling subcontractor 
also will perform well abandonment activities, if necessary.  

• Professional surveyor (TBD) – Determine the location and elevation of existing and 
proposed sampling sites.  

• Archeologist (Willamette Cultural Resources Associates, LTD [Willamette CRA]) – 
David Ellis of Willamette CRA and his team will provide oversight, as necessary, during 
drilling and borehole logging activities.  

2.1.5  Data Validation and Management Support 
GSI may use qualified subcontractors to accomplish the data validation and management 
objectives in a manner that best uses their expertise. Subcontractors anticipated to be used to 
support this work are listed below by work type: 

• Data Validation (QA/QC Solutions, LLC [QA/QC Solutions]) – James McAteer of 
QA/QC Solutions will be retained to serve as the Chemistry Quality Assurance (QA) 
Manager for the project and conduct a third-party QA review of the analytical data. 
James will add qualifiers to the electronic data deliverables submitted by the primary 
contract laboratory and provide the validated laboratory results to GSI for incorporation 
into the project database. 
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• Data Management (TBD) – The Data Manager (DM; TBD) will maintain the project 
database, and will coordinate directly with the PM, FD, SAC, Field QA Manager, 
Chemical QA Manager, and primary contract laboratory, as needed. Validated 
laboratory results will be provided as electronic deliverables to the DM by the 
Chemistry QA Manager. The DM will coordinate with the Chemistry QA Manager to 
determine the appropriate database structure, verify the satisfactory electronic transfer 
of validated data, maintain the integrity of the database, and oversee all data queries 
and reporting. 

2.1.6  Laboratory Services 
ALS Environmental (ALS) of Kelso, Washington, is the primary contract laboratory and will (1) 
perform chemical analyses of groundwater quality and bank soil samples collected and (2) 
subcontract chemical analyses to other analytical laboratories for some analytes as needed. Greg 
Salata will serve as the Laboratory Project Manager, and will be the primary point of contact at 
the analytical at the laboratory and oversee laboratory performance in accordance with the 
Quality Assurance Project Plan (QAPP) Addendum (Appendix A of the Work Plan). He has 
served as ALS’s (formerly Columbia Analytical Services) project manager for a number of 
sediment characterizations conducted by GSI, including the 2009 RM11E Focused Sediment 
Characterization, and is familiar with the analytical objectives of this project. 

2.2  Health and Safety 
The primary hazards for monitoring well installation are physical hazards associated with 
working around heavy machinery with moving components. Riverbank soil sample collection 
also will require adherence to site-specific safety procedures. All field crew members will 
exercise sound field judgment and practices to maintain a safe working environment during 
sample collection and during all field activities described in this SAP. The field crew will 
comply with HAZWOPER regulations under 29 CFR 1910.120.   

GSI has developed a project-specific HSP (Appendix D of the Work Plan) to ensure the safety of 
GSI personnel working onsite and compliance with relevant regulations and standards. The 
HSP covers all known field hazards associated with the tasks necessary to complete this SAP. 
All other consultants and subcontractors will prepare their own HSP and will be responsible for 
their own health and safety.  

As noted above, the FD will function as the field safety officer during the field work and will 
determine the limits of safe practice and operating conditions during field activities. The FD 
will confirm that field personnel have up-to-date 8-hour HAZWOPER refresher safety training 
and also will provide a safety briefing at the beginning of the field work and periodically 
during the sampling event, as needed (e.g., when conducting new or different field activities). 
The FD also will provide a safety briefing to any new participant involved in the field activities. 
The HSP includes certain safety aspects specific to site facilities, such as site access, proper 
personal equipment, security requirements, and potential operation-related hazards.  
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Section 3.  Sampling and Monitoring Approach 

This section describes the sampling and monitoring approaches intended to meet the objectives 
of the upland groundwater investigation and bank contamination characterization study 
described in the SOW of the Settlement Agreement. Figures 3-1, 3-2a and 3-2b identify the 
proposed sampling locations.  

The numbers of groundwater quality and soil samples to be collected and chemical analyses to 
be performed are described in Sections 3.3 and 3.4 and summarized in Table 3-1. The rationale 
supporting the placement of these proposed sites is summarized in Tables 3-2 and 3-3. 
Groundwater monitoring well and bank soil samples may be relocated in the field based on site 
conditions and access, and actual coordinates will be determined after the sample locations and 
monitoring wells are determined.  

Sampling procedures are discussed in more detail in Section 5.   

3.1 Subsurface Soil Logging and Sampling 
The four newly proposed monitoring wells will be drilled using rotosonic drilling methods. 
Rotosonic drilling technology allows for continuous, relatively undisturbed soil cores to be 
obtained. The soil cores will be photographed and examined and classified in the field based on 
a visual examination of the soil and a determination of the predominant fractions of soil (e.g., 
gravel, sand, silt, and clay). The approximate physical or textural soil characteristics (e.g., color, 
odor, coarseness, gradation, particle shape and roundness, soil moisture conditions, and 
consistency) will be described. 

Depth-discrete soil samples will be collected from soil cores obtained throughout the artificial 
fill and upper 5 feet of native material. While 5-foot composite samples will be collected and 
submitted for frozen archival, larger composite samples representing the (1) unsaturated 
portion of the artificial fill, (2) saturated portion of the artificial fill, and (3) upper 5 feet of native 
alluvium will be collected and submitted for analysis of the RM11E COCs discussed in Section 5 
of the Work Plan and listed in Table 3-1. The RM11E COCs include analytes from the following 
chemical groups: PCBs, hydrocarbons, PAHs, pesticides, metals, phthalates, and SVOCs. In 
addition to the project COCs, subsurface soil samples will be analyzed for total organic carbon 
(TOC), total solids, and grain size. For the sample representing the saturated fill, which is 
presumed to represent the most likely contaminated interval, the metals analysis also will 
include Resource Conservation and Recovery Act (RCRA) 8 metals for IDW characterization, as 
described in Section 5.11.  

Subsurface soil samples will be collected from the center of the core tubes and composited over 
the appropriate sampling intervals. All samples will be collected manually with 
decontaminated sampling equipment following appropriate sampling procedures. Subsurface 
soils sampling procedures are discussed in Section 5.6. 
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3.2 Groundwater-Level Measurements 
Groundwater-level measurements will be collected from the network of newly proposed and 
existing monitoring wells shown in Figure 3-1, assuming site access for existing wells. The 
measurements will be used to support supplemental work (i.e., Recontamination Assessment 
and Implementability Study). Groundwater levels will be collected manually using an 
electronic water-level meter during water quality sampling events. Two wells will be equipped 
with automated water-level sensors (pressure transducers) to monitor vertical hydraulic 
gradient because of suspected fluctuations in groundwater level associated with seasonal/tidal 
influences. The horizontal hydraulic gradient in the immediate project area will be estimated 
using groundwater-level measurements collected from one upgradient and two downgradient 
monitoring wells (MULT 89881, MULT 1007, and RM11E-MW001). Willamette River stage data 
are recorded on a 30-minute basis at the Morrison Bridge (RM 12.8) U.S. Geological Survey 
(USGS) station number 14211720 (USGS, 2013). These data will be used in combination with 
groundwater levels to further evaluate the hydraulic gradient between the river and 
groundwater. The hydraulic gradient estimates will be compared to gradients previously 
reported by other studies conducted in the area (e.g., Ash Creek, 2011) and a conservative 
estimate used in support of the Recontamination Assessment, Implementability Study, or cap 
design. Additional details regarding groundwater level monitoring and sample timing are 
provided in Section 5.   

3.3 Groundwater Quality Sampling 
Groundwater quality samples will be collected from four newly drilled monitoring wells and 
two existing monitoring wells (MULT 1007 and MULT 89881; Figure 3-1) located along the east 
bank of the Willamette River. The groundwater quality samples will be analyzed for the RM11E 
COCs discussed in Section 5 of the Work Plan and listed in Table 3-1. The RM11E COCs include 
analytes from the following chemical groups: PCBs, hydrocarbons, PAHs, pesticides, metals, 
phthalates, and SVOCs. Because of the unknown downgradient extent of the Tarr property 
plume, groundwater samples also will be analyzed for VOCs (including PCE and TCE). In 
addition to the project COCs, groundwater samples will be analyzed for TOC, total dissolved 
carbon, and conventional analytes. Two sampling events are proposed and the sampling events 
will be scheduled during low tide in the Willamette River. Additional details regarding 
groundwater quality sampling and timing are provided in Section 5.  

The groundwater quality samples will be collected by purging the wells using appropriate pre-
cleaned equipment selected by the field hydrogeologist or engineer (e.g., bladder pump, low-
flow electric pump). Low-flow sampling methods will be used to collect the necessary sample 
volumes for testing. Groundwater quality sampling procedures are discussed in more detail in 
Section 5. 

Additional information is needed to assess the suitability of sampling monitoring wells MULT 
1007 and MULT 89881. An assessment of their general condition and an evaluation of their 
hydraulic connectedness with the water-bearing formation through purging and field 
parameter (e.g., pH, specific conductance, turbidity) monitoring are recommended before 
sampling. Before sampling, it is recommended that these wells be developed using the same 
procedures (see Section 4.7) as the newly installed monitoring wells. 
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3.4 Bank Soil Sampling 
Supplemental bank soil samples will be collected from nine locations (Figure 3-2) located along 
the east bank of the Willamette River. Specifically, seven composite samples will be collected 
from locations on the top of the bank where exposed soils are observed to have a potential 
pathway to the river, targeting unarmored areas with finer grain-sized materials. Two 
additional composite samples will be collected below the OHW level in the upper portion of the 
cove that is downstream of inactive stormwater outfall OF-43. Samples collected as part of this 
SAP are intended to evaluate the recontamination potential from potentially erodible surface 
soils along the riverbank above the OHW level. Samples collected at the proposed bank soil 
sampling sites will be analyzed for the RM11E COCs discussed in Section 5 of the Work Plan 
and listed in Table 3-1. The RM11E COCs include analytes from the following chemical groups: 
PCBs, hydrocarbons, PAHs, pesticides, metals, phthalates, and SVOCs. In addition to the 
project COCs, soil samples will be analyzed for TOC. Additional soil volumes will be collected 
and archived at the primary contract laboratory for potential further analyses.  

Top of bank composite samples will be collected from surface soils (zero to 1-foot depth). All 
samples will be collected manually with decontaminated sampling equipment following 
appropriate sampling procedures. Bank soils sampling procedures are discussed in Section 5.5. 
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Section 4.  Monitoring Well Drilling and 
Installation 

This section presents the proposed scope of work for the drilling, construction, development, 
and completion of four groundwater monitoring wells. Depth-discrete soil sample collection, 
waste (i.e., drill cuttings and produced water) management, and cultural resource monitoring 
during drilling and development activities are described in Section 5.  

4.1 Objectives 
Four monitoring wells will be installed at the approximate locations shown in Figure 3-1 to 
assess the quality of groundwater adjacent to the RM11E Project Area. The monitoring wells 
will be constructed at locations closest to the bank while considering site constraints and access 
limitations. Groundwater samples from each monitoring well will be collected and analyzed for 
the chemicals listed in Table 3-1.  

Groundwater quality samples also will be collected from two existing monitoring wells (MULT 
1007 and MULT 89881) shown in Figure 3-1, if accessible and appropriate for monitoring. The 
analytical test results from the six wells will be used to evaluate groundwater as a potential 
recontamination pathway.   

Water level measurements will be collected from the monitoring wells shown in Figure 3-1 
(contingent on access to existing wells) as described in Section 5.  

4.2 Utility Locates 
Locating underground services and features at the proposed drilling locations will include 
review of site documents, onsite consultations with utility and/or property owners, and utility 
locate surveys. In advance of the utility surveys, site documents provided by the utility or 
property owners identifying subsurface features and underground services will be reviewed. 
The proposed drill locations will be adjusted further based on onsite consultation with the 
utility or property owner and staked for utility locate surveys.  

Utility locates within a 50-foot radius of each staked location will be requested through the 
Oregon Utility Notification Center (One Call Locates). A private utility locator will be 
commissioned where private locates are required.   

After utilities are marked, each site will be evaluated for potential utility or drilling equipment 
conflicts before drilling. In the event of a potential conflict, an alternate drilling location will be 
selected. Another utility locate will be conducted if the nearest alternate location is outside of 
the previously marked 50-foot radius. Each borehole location will be pre-excavated by vacuum 
excavation or air-knife to depths of 5 feet at three closely spaced locations within the 50-foot 
radius to clear potential utility conflicts, ensure that no shallow underground utilities will be 
impacted, and offer alternative drilling locations in the event of refusal (i.e., depth or point at 
which borehole drilling cannot be advanced to target depth). Unused vacuum excavation or air-
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knife holes will be covered temporarily to create a safe working area using appropriate means 
(e.g., steel plates or heavy rubber matting) and properly decommissioned.   

4.3 Monitoring Well Drilling 
Three monitoring wells (RM11E-MW001, RM11E-MW002s, and RM11E-MW004) will be drilled 
using a rotosonic drilling rig and completed in a permeable, water-bearing zone to a depth of 
approximately 35 feet bgs. A deeper monitoring well (RM11E-MW003d) targeting the top of the 
Troutdale Formation will be drilled to a depth of approximately 100 feet bgs. The rationale 
supporting the placement of these proposed monitoring wells is presented in Table 3-3. 

Each well will be drilled and constructed in accordance with Oregon Administrative Rules 
(OAR) Chapter 690, Division 240, Construction and Maintenance of Monitoring Wells and 
Other Holes in Oregon; and DEQ Ground Water Monitoring Well, Drilling, Construction, and 
Decommissioning guidelines.   

Well drilling and construction activities will be performed by an Oregon-licensed driller.  
Drilling and well installation activities will be documented by a field hydrogeologist or 
environmental engineer working under the supervision of an Oregon registered geologist (RG) 
or professional engineer (PE). The RG or PE will oversee soil sampling, borehole logging, and 
well construction activities.  

Each new monitoring well will have a unique identifier, starting with “RM11E_MW” for project 
short-title and monitoring well, and then a sequential number between 1 and 4. Thus, the wells 
will be identified as RM11E-MW001 through RM11E-MW004. To distinguish between the 
shallow well and deep well that are located in close proximity to one another, an ‘s’ or ‘d’ suffix 
will be added to the monitoring well ID (i.e., RM11E-MW002s and RM11E-MW003d). 

4.4 Borehole Logging  
Soil cores will be examined and classified in the field in general accordance with American 
Society for Testing and Materials (ASTM) D2488 – Standard Practice for Description and 
Identification of Soils (Visual/Manual Procedure). These classifications are based on a visual 
examination of the soil and a determination of the predominant fractions of soil (e.g., gravel, 
sand, silt, and clay). Approximate physical or textural soil characteristics (e.g., color, odor, 
coarseness, gradation, particle shape and roundness, soil moisture conditions, and consistency) 
will be described.  

Boring logs developed during monitoring well drilling will contain the following information: 

• Project name and number 

• Monitoring well number 

• Sketch of monitoring well location using landmarks, including the nearest intersection to 
well location 

• Description of drilling method, including drill rig type, drilling company, bit diameter, 
and the start/end date of drilling 

• Soil descriptions 
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• Depth to top of groundwater 

• Notes on drilling difficulties and/or depth of obstructions 

• As-built diagram/sketch of completed monitoring well, including total depth, diameter, 
screen slot size and interval, and filter pack interval 

• Initials of geologist or geotechnical engineer logging the borehole 

Before sampling, the full length of the soil cores will be photographed with depth markers such 
that they can be referenced at a later date. Depth-discrete soil samples will be collected from soil 
cores obtained in the unsaturated zone during drilling, targeting the extent of the artificial fill 
and upper 5 feet of the underlying unconsolidated sedimentary (native) deposits. Procedures 
for collecting subsurface soil samples are presented in Section 5. 

4.5 Field Screening and Methane Monitoring 
Field screening for VOCs using an organic vapor meter and photoionization detector (OVM-
PID) will be conducted on soil samples collected during drilling. OVM-PID measurements will 
be collected by placing soil samples in a plastic sealable bag, disaggregating the sample, and 
after several minutes, inserting the OVM-PID probe in the airspace in the bag above the soil. 
This screening technique is not a compound-specific analysis and is affected by, among other 
influences, climate (e.g., temperature and humidity), soil type and condition, and instrument 
calibration and operation. 

Methane levels will be monitored in all borehole soil samples. Methane monitoring will be 
conducted much like OVM-PID monitoring. Methane concentrations will be measured by 
inserting an MSA Model Gport Methane Monitor in the airspace in a sealable plastic bag above 
the disaggregated soil sample.  

The intent of the VOC field screening and methane monitoring is to qualitatively compare 
samples and for health and safety purposes. 

4.6 Design and Construction 
The proposed monitoring wells are intended to monitor the top of the unconfined water-
bearing zone near the east bank of the Willamette River. All but one of the new monitoring 
wells are intended to have a 15-foot screen section (RM11E-MW001, RM11E-MW002s, and 
RM11E-MW004). It is anticipated that these screens will be set from 20 to 35 feet bgs and will 
straddle the lower portion of the saturated fill and the upper portion of the native alluvium. 
Given that the mean water table in this area is anticipated to be approximately 25 feet bgs, these 
wells will straddle the water table, with approximately 10 feet completed in the saturated zone 
below the top of the shallow water table surface and 5 feet above. This type of design will 
account for seasonal and tidally influenced groundwater level fluctuations and ensure that 
water quality samples collected are representative of the top of the water-bearing zone.   

One of the four proposed new monitoring wells will target completion in or at the top contact of 
the deeper Troutdale Formation (RM11E-MW003d) and will be completed with a 10-foot screen 
section. This well is proposed to be located along the east bank immediately southeast of the 
Unkeles Family property (Figure 3-1).  



Upland Groundwater and Bank Soil Sampling and Analysis Plan 
Final Supplemental Remedial Investigation / Feasibility Study Work Plan Page 15 
River Mile 11 East - Portland, Oregon  October 2013 

A conceptual design schematic of a shallow monitoring well construction is shown in        
Figure 4-1. The general construction details are as follows: 

• Borehole:  Each monitoring well will be installed in a 6-inch-nominal-diameter boring to 
maintain an annular space of 2 inches between the borehole and well casing. 

• Well Casing:  2-inch-inner-diameter, Schedule 40, polyvinyl chloride (PVC), National 
Sanitation Foundation (NSF)-approved well casing. All PVC casing joints will be of 
matching flush-threaded design with Viton O-rings and will be attached without the use 
of glues, epoxies, or petroleum-based lubricants. 

• Well Screen:  2-inch-diameter (pipe size), continuous 0.010-inch slot (10-slot), pre-
fabricated PVC well screen, or equivalent. Monitoring wells RM11E-MW001, RM11E-
MW002s, and RM11E-MW004 will be completed with a 15-foot screen section; 
monitoring well RM11E-MW003 will be completed with a 10-foot screen section. 

• Well Casing Tailpipe and Riser:  A 3-foot, 2-inch-inner-diameter, Schedule 40, 
matching thread, NSF-approved tailpipe will be capped at its base and attached to the 
bottom of the well screen. Each monitoring well will be completed from the top of the 
well screen to ground surface using a 2-inch-inner-diameter, Schedule 40, matching 
thread, NSF-approved well casing riser. The well casing and screen materials will be 
cleaned and placed in polyethylene bags at the factory by the manufacturer, and will 
remain sealed until the time of installation. 

• Centralizers:  Centralizers will used as guides to center the tailpipe, screen, and riser 
casing in the borehole. For the shallow wells, two centralizers will be installed at 
approximately 15 feet and 35 feet bgs. For the deep well (RM11E-MW003d), centralizers 
will be installed immediately below the well screen, and every 20 feet up the riser casing 
to a maximum depth of 20 feet bgs.  

• Filter Pack:  The annular space between the well screen and borehole will be filled with 
10-20 graded silica sand filter pack. The filter pack sand will be installed slowly by 
gravity as the temporary surface casing is extracted and monitored with a weighted 
tape. The well screen will be surged gently during filter pack placement to reduce the 
potential for bridging, and to ensure complete settlement and a uniform distribution of 
sand around the well screen. Filter pack sand will extend from the base of the tailpipe to 
2 feet above the top of the well screen.  

• Annular/Surface Seal:  The annular space above the sand pack will be sealed with 
bentonite chips to 3 feet of the ground surface. The bentonite chips will be placed within 
the borehole annulus by gravity and monitored using a weighted tape. The chips will be 
added and hydrated in 2-foot lifts as the temporary surface casing is extracted. The 
bentonite chips will be hydrated after placement only if they are above the water table. 
The remaining borehole annulus, up to 3 feet bgs, will be filled with cement-bentonite 
grout. The sealing materials, placement methods, and curing times will be in accordance 
with OAR 690-240 and DEQ guidance.  

• Surface Completion:  Each new monitoring well will be completed with a traffic-rated, 
flush-mount monument. A 2- by 2-foot concrete apron will be constructed around the 
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monument and sloped away from the well. The inner PVC well casings will be fitted 
with a locking interior watertight cap. 

Water used in the drilling process, to prepare grout mixtures and to hydrate the bentonite chips, 
will be from a clean, uncontaminated water source of known chemistry, as determined by the 
FD. 

4.7 Well Development 
The new monitoring wells will be developed a minimum of 24 hours after the surface seal has 
been installed. The new monitoring wells and the two existing wells (MULT1007 and MULT 
89881) will be developed by the drilling contractor using a combination of surging, bailing, or 
other methods approved by the FD to ensure a good hydraulic connection between the well and 
water-bearing zone(s). A typical well development sequence is as follows: 

• Measure and record the depth to water and total depth of the well.  

• Collect an initial groundwater sample using a bailer, and measure and record pH, 
specific conductance, turbidity, and water temperature.   

• Surge the well to loosen sediment within the filter pack sand. Surging will be performed 
with a stainless-steel bailer or surge block that has a slightly smaller diameter than the 
PVC well casing.  

• Using a bailer or pump, periodically remove dislodged sediment that may have 
accumulated at the bottom of the well during the development process.  

• Pump the well to remove sediment and groundwater. Measure and record pH, specific 
conductance, turbidity, and water temperature at regular intervals depending on the 
yield of the well (e.g., every 2 gallons, or 15 minutes). 

• Terminate well development after the pH, conductivity, and water temperature values 
stabilize within the goal of 10 percent and turbidity is low (5 to 10 nephelometric 
turbidity units), or the FD terminates the effort. 

• Measure and record depth to water and total depth of well after development is deemed 
complete. 

4.8 Drilling Equipment Decontamination Procedures 
Drilling and well development equipment will be decontaminated with a high-pressure steam 
cleaner/pressure wash before each use. Decontamination water will be captured and stored in 
U.S. Department of Transportation (DOT)-approved 55-gallon drums, labeled as nonhazardous 
waste, and stored onsite in a secure location pending receipt of the groundwater monitoring 
results and appropriate disposal (see Section 5.11).  

Decontamination procedures for sampling equipment used to collect groundwater quality and 
borehole soil samples are described in Section 5.4.   
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4.9 Location/Elevation Survey 
The location and elevation of each monitoring well (including the existing wells) will be 
surveyed by an Oregon-licensed surveyor using an established datum. The surveyor will 
measure the latitude, longitude (northings and eastings), and elevation at the top of the riser 
and ground surface next to each well monument. Horizontal locations will be measured to an 
accuracy of ± 0.1 foot and elevations will be established to an accuracy of ± 0.01 foot. A 
permanent notch will be made on the north side of each riser. The top of the riser and ground 
surface will be surveyed with respect to: 

• Horizontal coordinates will be established to the closest 0.1 foot and referenced to the 
North American Datum of 1983 (NAD 83), State Plane Coordinate System, Oregon 
North Zone, in dimensions of feet. 

• Vertical datum for topographic survey will be NAVD 88, in dimensions of feet. 
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Section 5.  Sample Collection and Monitoring 
Procedures 

This section describes the procedures and methods that will be used for sample collection; 
recordkeeping; sample handling, storage, and shipping protocols; and field quality control (QC) 
procedures. 

5.1. Station Locations 
Northing and easting coordinates will be obtained during field activities using a handheld 
global positioning system (GPS) unit. The standard projection method to be used is Horizontal 
Datum (NAD83, State Plane Coordinate System, Oregon North Zone, in dimensions of feet).  
The positioning objective is to determine and record the field positions of all sampling locations 
to within ±6 feet. The location and elevation of each monitoring well (once constructed) and the 
center point of each bank sampling site will be surveyed as described in Section 4.9. 

During riverbank soil sampling, the sample locations may be modified to target visible evidence 
or runoff or contamination that is observed near the proposed sample location. The sampling 
locations also may be modified on the basis of onsite access or obstructions, but sampling 
coordinates and photos of the final sampling locations will be collected. The FD will contact the 
PM regarding any significant revisions to sampling locations, and any revised location will be 
appropriately documented. 

5.2. Field Logbooks and Forms 
Field activities and observations will be noted in a field logbook. Information will include 
personnel, date, time, station designation, sampler, types of samples collected, and general 
observations. Any changes that occur at the site (e.g., personnel, responsibilities, deviations 
from the SAP) and the reasons for such changes will be documented in the field logbook. 

Logbook entries will be written clearly with enough detail so that participants can reconstruct 
events later, if necessary. Requirements for logbook entries include the following: 

• Logbooks will be bound, with consecutively numbered pages. 

• Removal of any pages, even if illegible, will be prohibited. 

• Entries will be made legibly with black (or dark) waterproof ink. 

• Unbiased, accurate language will be used. 

• Entries will be made while activities are in progress or as soon afterward as possible (the 
date and time that the notation is made should be noted, as well as the time of the 
observation itself). 

• Each consecutive day's first entry will be made on a new, blank page. 
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• The date and time, based on a 24-hour clock (e.g., 0900 a.m. for 9 a.m. and 2100 for 9 
p.m.), will appear on each page. 

• When field activities are complete, the logbook will be retained in the project file at GSI’s 
Portland, Oregon, office. 

In addition to the preceding requirements, the person recording the information will initial each 
page of the field logbook. If more than one individual makes entries on the same page, each 
recorder must initial and date each entry. The bottom of the page must be signed and dated by 
the individual who makes the last entry of each day.   

Logbook corrections will be made by drawing a single line through the original entry allowing 
the original entry to be legible. The corrected entry will be written alongside the original.  
Corrections will be initialed and dated and may require a footnote for explanation. 

The type of information that may be recorded in the field logbook and/or field data forms 
includes the following: 

• Names of all field staff. 

• A record of site health and safety meetings, updates, and related monitoring. 

• Station name, including general description of location and GPS coordinates. 

• Date and collection time of each sample. 

• Matrix sampled and method of collection. 

• Observations made during sample collection, including weather conditions (e.g., rain, 
wind, smoke, dust, extreme temperature, etc.), complications, and other details 
associated with the sampling effort. 

• Sample description (e.g., texture, coloration, and other characteristics detailed in Section 
4.4). 

• Any deviation from the SAP. 

• Other pertinent information. 

A sample collection checklist will be completed following sampling operations at each station.  
The checklist is included in Attachment 1 and provides information about station designations, 
types of samples to be collected (e.g., one jar for metals), and any planned QC samples (e.g., 
blind field splits). 

Field data sheets and sample description forms will be completed for all samples and kept in 
the project file. Depending on the activity, the type of field data sheet and the information 
recorded on it may vary. Sample field forms are provided in Attachment 1. 

The FD is responsible for ensuring that the field logbook and all field data forms are completed 
and accurate.  
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5.3. Equipment and Supplies 
Equipment and supplies will include sampling equipment, utensils, decontamination supplies, 
sample containers, coolers, logbooks and forms, personal protective equipment (PPE), and 
personal gear, as listed in Attachment 1. Protective wear (e.g., hard hats, gloves, eye/ear 
protection, and steel-toed boots), as required for the health and safety of field personnel, will be 
as specified in the project HSP.   

Commercially available pre-cleaned sample containers and preservatives, as well as coolers and 
packing material, will be supplied by the primary contract laboratory. Sample containers will be 
clearly labeled at the time of sampling. Labels will include the project name, sample location 
and number, sampler’s initials, analysis to be performed, date, and time. The nomenclature 
used for designating field samples is described in Section 7.4. 

5.4. Sampling Equipment Decontamination Procedures 
Equipment that comes in direct contact with samples, such as scoops, spoons, mixing bowls, 
and field parameter sensors, will be decontaminated in the following manner before use at each 
station and between field replicates:  

• Rinse and pre-clean with potable water.  

• Wash and scrub with AlconoxTM, or other phosphate-free detergent and potable water.  

• Double rinse with distilled water. 

• Rinse with 0.1 percent N nitric acid. 

• Rinse with deionized water. 

• Rinse with methanol or ethanol. 

To minimize sample contamination, sample handling equipment will be wrapped in aluminum 
foil following the methanol/ethanol rinse and PPE gloves will be replaced or thoroughly 
washed using AlconoxTM (or other phosphate-free detergent) and rinsed with distilled water 
before and after handling each sample, as appropriate. Decontamination solutions containing 
AlconoxTM, nitric acid, or methanol/ethanol will be held in sealed plastic buckets and disposed 
of at a pre-determined location at the conclusion of the sampling event.   

For geologic soil sampling during drilling, the core tubes and catchers will be decontaminated 
by pressure washing before drilling each proposed monitoring well. 

For groundwater level measurements, any probes or sensors used will be decontaminated 
before each use using a rinse-wash-rinse sequence of clean potable water, phosphate-free 
detergent, and distilled water. The sensors or probes will be wrapped in aluminum foil when 
transported between monitoring locations.  

For the bank soil sampling, any sediment handling equipment that comes in direct contact with 
the samples will be decontaminated before use as previously described. 
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5.5. Bank Soil Sampling Procedures 
Riverbank soil and debris sampling was conducted in September and October 2009 from 
exposed bank areas accessible between the Fremont and Broadway Bridges (RM 11.1 to RM 
11.6) (GSI, 2010b). The soil samples represent one to five-point composite samples collected 
from opportunistic locations, where pockets of potentially erodible soils were observed among 
the riverbank armoring, which contained a variety of materials (e.g., concrete, asphalt, 
construction debris, sheet piling, suspected smelter byproducts, metal waste, and riprap). 
Although the armoring limits accessibility of bank soil, bank soil samples were collected 
successfully from 23 locations below the OHW level. These samples have been analyzed for the 
broader analytical suite (plus dioxins/furans and TPHs) and those data are available in a 
Supplemental Data Report prepared for the City (GSI, 2013). In addition to the surface soil data, 
one deeper hand-augured sample collected from 90 to 120 cm (approximately 3 to 5 feet) bgs 
from a natural cove between the Glacier NW and Cargill properties, was submitted for 
comprehensive chemical analysis. Given the sampling coverage and the comprehensive analysis 
conducted by the City, no additional sampling locations are anticipated below the OHW level. 

The riverbank in this area (RM 11.1 to RM 11.6) is steep and armored with a variety of materials 
(concrete, asphalt, construction debris, sheet pile, and riprap). Dense growth of blackberry vines 
covers much of the bank between the OHW level and the top of the bank. Locations of 
potentially erodible soils near the top of the bank were identified during site reconnaissance.  
These areas pose a potential migration pathway to the river and will be assessed further to 
determine potential bank soil sampling points. Samples will not be collected from landscaped 
areas containing bark chips/dust or other visible soil amendments, such as mulch.  

The sampling is intended to characterize the nature and extent of COCs present within 
potentially erodible soils at the top of the riverbank and within soils where potential 
contamination was observed to assess the potential for these soils to contribute contaminants to 
in-river sediments. The majority of the sampling will occur between RM 11.1 and RM 11.6, 
where the most elevated concentrations of COCs are present in adjacent in-river sediments. 
Before sampling, the RM11E Group will establish access agreements with all property owners 
where samples are to be collected. 

5.5.1. Collection 
Composite samples will be collected from the nine proposed top of bank locations (Figure 3-2), 
targeting unarmored areas with finer soils conducive for sampling. A 5-point sample grid will 
be established at each sampling location where conditions allow, and a 3-point sampling grid 
will be implemented where conditions are limited by insufficient exposed soils or the presence 
excess debris. The grid will consist of a central point and two (using 3-point grid) to four (using 
5-point grid) locations within a 10-foot radius of the central point based on a 
cardinal/coordinate system. The exposed bank soil material will be sampled using a hand 
auger at locations where sampling conditions allow and a hand shovel where hand augering is 
prohibited because of large gravel or riprap. Approximately equal volumes of soil will be 
collected from the upper 12 inches at each of the individual sampling positions and placed in a 
decontaminated stainless-steel bowl for characterization and homogenizing.  
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The following physical characteristics will be described and recorded on field logs or sample 
description forms (Attachment 1): texture; color; presence, type, and strength of odors; grab 
penetration depth; and any obvious features or characteristics, such as wood or debris.   

Organic materials, such as twigs and leaves, and any surface rocks (if present and loose on the 
surface) will be removed carefully before sampling. Additional description of the nature and 
extent of exposed materials, and any other unique features of the sampling site, will be 
documented in the field notes. Photos will be taken to visually record sample locations, field 
sampling techniques, and the final homogenized sample from each sample location. 

5.5.2. Sample Handling and Storage 
Following sample description and homogenization, the bank materials will be transferred 
directly to sample jars as detailed in Table 5-1. Approximately 8 ounces of excess homogenized 
material will be placed into one sample jar at each site to be archived (frozen) at the primary 
contract laboratory for further analyses if additional chemical testing is warranted as a result of 
new preliminary remediation goals or risk drivers discovered during preparation of the 
Recontamination Assessment. The remaining excess material will be used to backfill the sample 
holes. All sampled locations will be restored to pre-sampling conditions. Sample identifiers for 
bank samples are described in Section 7.4.   

Field QC samples for the bank sampling are described in Table 5-2. All sample jars will be put 
in sealed zip-lock freezer bags and placed on ice in coolers for transfer to the primary contract 
laboratory following the procedures in Section 5.10.2. 

Following sample collection, the central point of each sample station will be located in the field 
using a portable (hand-held) GPS unit and staked for surveying. When the surveyor comes to 
determine the monitoring well positions, the location and ground-surface elevation at each site 
also will be measured using the procedures described in Section 4.9.   

Other features related to the sampling site, such as the boundaries of exposed materials or other 
physical attributes, may be located similarly, as determined by the field crew. 

5.5.3. Analysis 
The bank soil samples will be submitted to the primary contract laboratory for analysis of the 
RM11E COCs discussed in Section 5 of the Work Plan and listed in Table 3-1. The RM11E COCs 
include analytes from the following chemical groups: PCBs, hydrocarbons, pesticides, metals, 
phthalates, PAHs, and SVOCs. In addition to the project COCs, soil samples will be analyzed 
for TOC. Additional soil volumes will be collected and archived at the primary contract 
laboratory for potential further analyses.  

5.6. Subsurface Soil Sampling Procedures 
Depth-discrete soil samples will be collected from cores obtained from each proposed 
monitoring well during drilling in the unsaturated zone, targeting the artificial fill and 
underlying upper 5 feet of the unconsolidated sedimentary deposits. 
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5.6.1 Collection 
The soil samples will be collected from the core center using a decontaminated stainless-steel 
spoon. Composite samples would be collected from every 5-foot core interval until 5 feet below 
the artificial fill base (i.e., at 5, 10, 15, … feet). These subsamples would be homogenized in a 
decontaminated stainless steel bowl (or a disposable bowl per well) and transferred into soil 
sample jars for frozen archival at the primary contract laboratory. Additional composite 
samples representing the full length of the unsaturated fill, the saturated fill, and the upper 5 
feet of native alluvium will be collected, homogenized, and submitted to the laboratory for 
analysis of as described in Section 4.4. The contact between the saturated and unsaturated zone 
will be determined by the field geologist depending on the moisture conditions of the soil at the 
time of sampling and any apparent staining or oxidation reactions apparent in this zone. The 
contact between the artificial fill and the native alluvium also will be determined by the field 
geologist based on observations, such as change in grain size, presence of anthropogenic debris, 
and degree of cementation. As described in Section 4.4, the full length of each soil boring will be 
photographed and logged to support such determinations. 

5.6.2 Sample Handling and Storage 
The soil samples (and any associated QC samples) will be transferred directly to sample jars 
following collection and homogenization (Table 5-1). The sample jars will be enclosed in 
sealable plastic bags and stored either in a refrigerator or on ice in coolers as they await transfer 
to the primary contract laboratory per the procedures outlined in Section 5.10.  

5.6.3 Analysis 
Subsurface soil samples representing the full length of the (1) unsaturated portion of the 
artificial fill, (2) saturated portion of the artificial fill, and (3) upper 5 feet of native alluvium will 
be collected and submitted for analysis of the RM11E COCs discussed in Section 5 of the Work 
Plan and listed in Table 3-1. The RM11E COCs include analytes from the following chemical 
groups: PCBs, hydrocarbons, PAHs, pesticides, metals, phthalates, and SVOCs. In addition to 
the project COCs, subsurface soil samples will be analyzed for TOC, total solids, and grain size. 
For the sample representing the saturated fill, which is presumed to represent the most likely 
contaminated interval, the metals analysis also will include barium, silver, and selenium (the 
remaining RCRA 8 metals) for IDW characterization, as further described in Section 5.11. 
Additional soil volumes from 5-foot sampling intervals will be collected and archived (frozen) 
at the primary contract laboratory for possible additional chemical analysis in the future.  

5.7. Groundwater-Level Measurement Procedures 
Groundwater-level measurements will be collected from the network of new and existing 
monitoring wells proposed in Figure 3-1. Groundwater levels will be collected manually using 
an electronic water-level probe. The water level will be measured from the surveyed top of 
casing location to the nearest 0.01 foot. Water level measurements and surveyed measuring 
point elevations will be used to compute groundwater elevations at each monitoring point. 

Manual water level measurements will be collected during each of two groundwater quality 
sampling events. Both events will target a sampling time when seasonal and diurnal 
fluctuations in river stage are near low-levels to ensure the samples are representative of 
groundwater and not infiltrating river water. Willamette River stage data collected during the 
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past six years (2007-2012) from the USGS Morrison Bridge gage (RM 12.8) (Figure 5-1) indicates 
that the river level is generally lowest during the late-summer/early-fall (September through 
early November) and late-winter/early-spring (February to mid-March). These periods of low 
stage are consistent with the two anticipated sampling dates. Diurnal stage data historically 
observed during these two anticipated sampling periods (Figure 5-1) indicate that diurnal 
fluctuations in river stage in response to tidal changes are typically lowest during mid-to-late 
morning. Willamette River tide charts will be consulted before sampling, and the sampling 
events will be coordinated such that water level and water quality measurements are collected 
from wells during work hours that encompass the low-tide period. In addition, both sampling 
events will target a period when the anticipated Willamette River stage is below 12 feet 
NAVD88, an elevation below which groundwater discharges toward the river(Ash Creek, 2011). 
All wells will be sampled on the same day during each sampling event such that the results can 
be directly comparable and representative of groundwater conditions.   

Two monitoring wells (RM11E-MW002s and RM11E-MW003d) will be equipped with 
automated, vented pressure transducers with internal data loggers to collect high-frequency 
water level data. These data will be used to (1) capture variations in groundwater levels 
associated with seasonal fluctuations and tidally influenced changes in river stage and (2) assess 
vertical hydraulic gradients in support of the Recontamination Assessment, Implementability 
Study, or cap design. The transducers will be factory calibrated before installation. The 
transducer readings and surveyed measuring point elevations will be used to generate a 
continuous record of groundwater elevation at each well monitored. The transducers will be 
installed following well construction and development and will remain deployed for up to 12 
months. The transducer readings will be downloaded during groundwater quality sampling 
events and at the end of deployment.   

The groundwater level data collected as part of this study will be combined with the Willamette 
River stage data collected at the Morrison Bridge (RM 12.8) to further evaluate the hydraulic 
gradient between the river and groundwater. 

5.8. Groundwater Quality Sampling Procedures 
Groundwater quality samples will be collected from the six monitoring wells located along the 
east bank of the Willamette River (Figure 3-1). Given the project schedule limitations defined in 
the SOW, two rounds of groundwater sampling and analyses are planned for incorporation into 
project deliverables. The first sampling event will be conducted after the wells have been 
constructed and well development activities completed, anticipated during the fall of 2013. The 
second sampling event will be conducted approximately 3 months after the initial sampling 
event.  

As discussed in Section 5.7, the groundwater quality sampling events will be conducted in 
conjunction with the groundwater level monitoring events and will target periods when 
seasonal and diurnal fluctuations in river stage are near low levels to ensure the samples are 
representative of groundwater and not infiltrating river water.  

5.8.1. Collection 
The groundwater quality samples will be collected by purging the wells using an appropriate 
method as identified by the FD (e.g., bladder pump, low-flow and variable-speed electric pump, 
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etc.). Groundwater samples will be collected using the Low-Stress (Low-Flow)/Minimal 
Drawdown method (as described in Attachment 2), using Teflon or Teflon-lined polyethylene 
tubing. 

Field parameters will be monitored during purging. Purge water will be conveyed through a 
flow-through cell, and monitored for pH, water temperature, specific conductance, oxidation-
reduction potential, dissolved oxygen, and turbidity. The field parameters, including water 
level, will be measured at regular intervals (e.g., approximately every well volume or every 3 to 
5 minutes, depending on sampling method used) and recorded on separate groundwater 
sampling forms for each well (Attachment 1). Sample collection will begin after three successive 
readings have reached stabilization, according to the stabilization criteria listed in the Purging 
and Sampling Procedure in Attachment 2. Water quality sensors used for field parameter 
monitoring will be field-calibrated daily according to manufacturer instructions. Calibration 
results will be recorded on calibration forms. 

Groundwater quality samples will be placed in appropriate, analytical laboratory-supplied pre-
cleaned and preserved containers. Water quality sample container and preservation 
requirements are specified in Table 5-1. Glass vials for VOC analyses will be filled so that there 
is a meniscus at the top of the vial and absolutely no bubbles or headspace present in the vial 
after it is capped. After the cap is tightened securely, the vial will be inverted and tapped on the 
palm of one hand to see if any bubbles are dislodged. If a bubble is present, the vial should be 
topped off using a minimal amount of sample to re-establish the meniscus. Care will be taken 
not to flush any preservative out of the vial during topping off. If, after topping off and capping 
the vial, bubbles are still present, a new vial will be obtained and the sample recollected.  

Groundwater sampling equipment reused between monitoring locations (e.g., pump system, 
flow-through cell) will be thoroughly decontaminated between uses, as described in Section 5.4. 
Sample tubing will be discarded after each use, or dedicated to a single monitoring well to 
reduce the need for decontamination and minimize turbulence in the well. The effectiveness of 
the decontamination procedure will be evaluated through the periodic collection of equipment 
rinsate blanks, as outlined in Section 5.9 and Table 5-2. 

Purge and decontamination water will be stored in DOT-approved 55-gallon drums, labeled as 
nonhazardous waste, and stored at a secure location pending receipt of the groundwater 
monitoring results to determine appropriate disposal (see Section 5.11). 

5.8.2. Sample Handling and Storage 
Groundwater quality and field QC sample bottles will be enclosed in sealable plastic bags on ice 
in coolers for transfer to the primary contract laboratory following the procedures in Section 
5.10.2.  

5.8.3. Analysis 
The groundwater quality samples will be analyzed for the RM11E COCs discussed in Section 5 
of the Work Plan and listed in Table 3-1. The RM11E COCs include analytes from the following 
chemical groups: PCBs, hydrocarbons, PAHs, pesticides, metals, phthalates, and SVOCs. 
Because of the unknown downgradient extent of the Tarr property plume, groundwater 
samples also will be analyzed for VOCs (including PCE and TCE). In addition to the project 
COCs, groundwater samples will be analyzed for TOC, total dissolved carbon, and 
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conventional analytes. Two sampling events are proposed and the sampling events will be 
scheduled during low tide in the Willamette River.  

5.9. Field Quality Control Samples 
QC requirements will be instituted during field sampling, sample transfer, and data 
management to ensure that the data quality objectives (DQO) are met. Laboratory methods, QA 
procedures, and QA/QC requirements for the sampling will be described in the QAPP 
Addendum (Appendix A of the Work Plan). Data validation procedures also will be included in 
the QAPP Addendum. The Laboratory Project Manager for the primary contract laboratory will 
ensure that all QC protocols are followed upon receipt of the samples at the laboratory. Field 
QC procedures are described further in this section.   

If any field QC problems are encountered, they will be brought to the attention of the PM, SAC, 
or Chemistry QA Manager. Corrective actions, if appropriate, will be implemented to meet the 
project's DQOs. 

5.9.1. Field QC Samples 
Field QC samples are used to assess within-station variability (e.g., replicates), evaluate the 
effectiveness of sample homogenization and within-sample variability (e.g., splits), evaluate 
potential sources of sample cross-contamination (e.g., rinsate and trip blanks), or confirm 
proper shipping/storage conditions (e.g., temperature blanks).  

The types of QC samples that will be collected during the sampling event are described below 
and summarized in Table 5-2.  

Split Samples (Field Duplicate Samples) 

Field split samples, also called “field duplicate” samples, are multiple samples taken from a 
single sample composite after it is fully homogenized. The resulting data provide information 
on the variability associated with sample preparation/handling and laboratory analysis 
operations. Their origin is not revealed to the laboratory. Field split samples will be collected at 
one of the shallow bank soil sampling stations, one of the subsurface soil sampling intervals, 
and at one of the monitoring wells during the first sampling event. Split samples will be 
submitted to the primary contract laboratory for analysis of the same analytical suite as their 
corresponding “parent” sample. 

Rinsate Blanks 

The introduction of chemical contaminants during sampling and analytical activities will be 
assessed by the analysis of rinsate blanks. Rinsate blanks, consisting of sampling equipment 
rinsates, will be generated at one of the shallow bank soil sampling stations and from one of the 
subsurface soil sampling intervals and submitted to the primary contract laboratory for analysis 
of the RM11E COC suite.   

Trip Blanks 

Trip blanks will be used during the groundwater sampling activities to monitor for cross-
contamination of volatile constituents (i.e., VOCs and gasoline-range hydrocarbons) during 
groundwater sampling activities. One trip blank for each cooler containing aqueous VOC 
samples will be prepared and submitted to the primary contract laboratory. Trip blanks will not 
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be collected for soil samples because volatile compounds are not a target analyte for the 
Supplemental RI/FS Investigation. 

Temperature Blanks 

Temperature blanks are used to measure and ensure cooler temperature upon receipt of 
samples at the laboratory. One temperature blank will be prepared and submitted with each 
cooler shipped to the primary contract laboratory. The temperature blank will consist of a 
container of deionized water that will be packed into the cooler in the same manner as the rest 
of the samples and labeled "temp blank."  

5.10. Sample Handling and Transport 
Samples will be traceable from the time of collection through laboratory and data analysis. The 
following procedures will be followed to ensure samples collected are traceable. 

5.10.1.   Chain-of-Custody Procedures 
Samples are in custody if they are in the custodian’s view, stored in a secure place with 
restricted access, or placed in a container secured with custody seals. A chain-of-custody record 
will be signed by each person who has custody of the samples and will accompany the samples 
at all times. Copies of the chain-of-custody forms will be included in laboratory and QA/QC 
reports. 

An example chain-of-custody form is provided in Attachment 1. At minimum, the form will 
include the following information:  

• Site name 

• Field task leader’s name and team members responsible for collection of the listed 
samples 

• Collection date and time of each sample 

• Sampling type (e.g., composite or grab) and media (e.g., water, soil) 

• Sampling station location 

• Number of sample containers shipped 

• Requested analysis 

• Sample preservation information 

• Name of the carrier relinquishing the samples to the transporter, noting date and time of 
transfer and the designated sample custodian at the receiving facility 

The SAC will be responsible for all sample tracking and chain-of-custody procedures for 
samples collected in the field, and will be responsible for any final sample inventory and 
maintaining sample custody documentation. Chain-of-custody forms normally will be 
completed before removing samples from each sampling site. When transferring sample 
custody, the chain-of-custody will be signed and dated, and the time of transfer will be noted on 
the form. 
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The original chain-of-custody form will be transported with the samples to the laboratory. The 
laboratory also will designate a sample custodian, who will be responsible for receiving 
samples and documenting their progress through the laboratory analytical process. Each 
custodian will ensure that the chain-of-custody and sample tracking forms are properly 
completed, signed, and initialed upon transfer of the samples.   

All samples will be shipped to the laboratory on ice in sound coolers sealed with custody seals.  
Each cooler will have three seals, one on the front of the cooler and one on each side. The 
laboratory sample custodian will establish the integrity of the seals at the laboratory. 

Upon receipt of the samples at the laboratory, the laboratory sample custodian will inventory 
the samples by comparing sample labels to those on the chain-of-custody form. The custodian 
will enter the sample number into a laboratory tracking system by project code and sample 
designation. The custodian will assign a unique laboratory number to each sample and will be 
responsible for distributing the samples to the appropriate analyst or for storing samples in an 
appropriate secure area. Specific laboratory chain-of-custody procedures will be described by 
the primary contract laboratory and included in the QAPP Addendum (Appendix A of the 
Work Plan).  

5.10.2.   Sample Shipping 
The primary contract laboratory will supply sample coolers and packing materials for the 
sampling events. Upon completion of the final sample inventory by the FD, individual sample 
containers will be placed into a sealed plastic bag. Samples then will be packed in a cooler.  
Glass jars will be packed to prevent breakage and separated in the shipping container by bubble 
wrap or other shock-absorbent material. Ice in sealed plastic bags will be placed in the cooler to 
maintain a temperature of approximately 4ºC.   

The chain-of-custody form will be placed into a sealable plastic bag and taped to the inside lid 
of the cooler. A temperature blank will be added to each cooler. Each cooler will be sealed with 
three chain-of-custody seals. A “This End Up” arrow label will be attached on each side of the 
cooler and a “Fragile” label will be attached to the top. Coolers will be transported to the 
laboratory by laboratory courier or overnight shipping service. These packaging and shipping 
procedures are in accordance with DOT regulations as specified in 49 CFR 173.6 and 49 CFR 
173.24.   

The coolers will be labeled clearly with sufficient information (i.e., name of project, time and 
date container was sealed, person sealing the cooler, and company name and address) to enable 
positive identification. 

5.11. Investigation-Derived Waste Management 
Soil cuttings and water generated during drilling and well development will be placed into 
separate 55-gallon drums for each borehole and temporarily stored in a secure location at each 
proposed drill site for IDW management. Each drum will be inventoried and labeled to include: 
project name, container number, description of contents, generation date, and contact 
information. 

The analytical results obtained from each borehole (see Section 5.6.3) will be used to 
characterize the drummed waste. After the sample results are available, arrangements will be 
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made with the drilling subcontractor for timely and proper IDW handling and disposal 
according to DEQ solid waste rules. Groundwater developed during drilling, well 
development, and decontamination will be drummed for IDW waste characterization analysis. 
The analytical results obtained from the first groundwater monitoring event will be used to 
characterize drummed IDW and determine proper disposal methods.  

All disposable materials used in sample collection and processing, such as paper towels and 
disposable coveralls and gloves, will be placed in heavyweight garbage bags or other 
appropriate containers. Disposable supplies will be removed from the facility each day by 
sampling personnel and placed in a normal refuse container for disposal at a solid waste 
landfill. Decontamination solutions containing AlconoxTM, nitric acid, or methanol/ethanol will 
be held in sealed plastic buckets and disposed of at an appropriate onshore facility (TBD) at the 
conclusion of the sampling event. 

Project waste, such as Tyvek suits, gloves, paper towels, etc., will be contained in 55-gallon 
drums or similar containers and labeled with the date, source of waste (well number and 
depth), and content description. Project waste also will be staged at the designated storage area 
until laboratory results are available and appropriate and timely disposal is arranged. 

5.12. Cultural Resource Monitoring 
David Ellis of Willamette CRA and his team will be retained to oversee potential cultural 
resources found at the RM11E Project Area during surface sediment sampling and groundwater 
monitoring well installation activities. A professional archaeologist from Willamette CRA will 
provide training to GSI field staff to define what kinds of artifacts and deposits require 
examination and documentation by an archaeologist. This training also will address which 
materials and/or deposits are to receive less intensive documentation and the standards for 
minimal documentation. The archaeologist also will be present during the initial sampling to 
inspect soil cores and supplement the training, particularly when drilling in native soils, and 
will be on-call during the remainder of sampling activities. If archaeologically sensitive 
prehistoric or historic artifacts are discovered when the archaeologist is not on site (i.e., on-call), 
the FD will contact the archeologist and follow the procedures described in the Inadvertent 
Discovery Plan (Attachment 3 of this SAP). All personnel will follow Oregon State Historic 
Preservation Office guidelines for known sites and isolated finds (Oregon Revised Statute [ORS] 
358.905-358.955) or sites along scenic waterways (ORS 390.805-390.925).  
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Section 6.  Laboratory Analysis 

This section summarizes the physical and chemical analyses to be performed. The laboratory 
QC and data validation protocols that will be followed to ensure that data quality and 
representation are in accordance with method requirements and that data usability is 
appropriately assessed for project objectives will be provided in the QAPP Addendum 
(Appendix A of the Work Plan) and/or the contract laboratories’ quality management 
documents.  

6.1 Physical and Chemical Analysis 
All groundwater quality and bank soil samples will be analyzed for a select list of analytes. 
Table 3-1 lists the overall sample collection and analysis plan, and Tables 5-1 through 5-3 detail 
the sample containers, preservation, holding times; field QC samples; and analytical 
methodologies to be used for analyses. Method reporting and laboratory detection and control 
limits by analyte will be included in the QAPP Addendum. 

Groundwater quality samples from both of the proposed monitoring events will be analyzed for 
the RM11E COCs discussed in Section 5 of the Work Plan and listed in Table 3-1. The RM11E 
COCs include analytes from the following chemical groups: PCBs, hydrocarbons, PAHs, 
pesticides, metals, phthalates, SVOCs, and VOCs (for water only). In addition to the project 
COCs, groundwater will be analyzed for total organic carbon and dissolved carbon, 
conventional analytes, and total suspended solids. Individual analytes that will be reported 
from each analyte group are listed in Table 5-3. 

The shallow (less than 1-foot-deep) bank soil samples and the deeper bank soil samples 
collected from the monitoring well borings (see Section 5.6.3) also will be analyzed for the 
RM11E COCs discussed in Section 5 of the Work Plan and listed in Table 3-1. In addition to the 
project COCs, bank soil samples will be analyzed for TOC and the deeper composite samples 
from each boring will be analyzed for grain size distribution. Individual analytes that will be 
reported from each analyte group are listed in Table 5-3. Additional sample volume will be 
archived from each sampling station for potential future analysis. 

6.2 Laboratory QA/QC Procedures 
Laboratory QA/QC will be maintained through the use of standard EPA methods and other 
accepted methods and standard analytical procedures for the target analytes. Analytical 
methods and QC measurements and criteria will be based on current Contract Laboratory 
Program and SW-846 requirements, and EPA guidance. Laboratory methods, QA procedures, 
and QA/QC requirements for the sampling will be described in the QAPP Addendum. Data 
validation procedures also will be included in the QAPP Addendum.  
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Section 7.  Field Data Management 

Data management protocols for both field data and electronic data will be implemented to 
provide consistent, accurate, and defensible documentation of data quality, and will incorporate 
data management protocols used for the Portland Harbor RI/FS, RM11E Focused Sediment 
Characterization (GSI, 2009b, 2009c, 2010a), and Downtown Portland Sediment Characterization 
(GSI, 2009c).   

Data generated in the field will be documented and managed as described in this SAP. These 
data will include field logbooks and field data sheets, borehole logs and as-built construction 
diagrams, photographs, and field logbooks. Management of electronic data files is described in 
Section 7 of the Work Plan and data from this and the other supplemental investigations will be 
managed in accordance with those guidelines. 

7.1 Field Logbooks 
Field activities and observations will be described in field logbooks during implementation of 
the sampling activities. The procedures and requirements for logbook entries are detailed in 
Section 5.2. 

7.2 Field Data Sheets 
Field data sheets and sample description forms will be completed for all samples and kept in 
the project file as a permanent record of the sampling or field measurement activities. These 
sheets and forms are provided in Attachment 1. Reference date and activity will be entered into 
the logbook to refer to the field data sheets being generated. If field data sheet entries are 
entered in an electronic format, each sheet will indicate who completed the data entry and 
when. The FD is responsible for ensuring that all field data sheets are correct; GSI will ensure 
that field records are maintained in the project file. 

7.3 Field Data Management 
As soon after collection as possible, field notes and data sheets will be copied and scanned to 
create an electronic record for the project file. Relevant field data will be hand-entered into the 
database. Twenty percent of the transferred data will be verified on the basis of hard copy 
records. Electronic QA checks to identify anomalous values also will be conducted following 
entry. The electronic field data then will be transferred to the DM, who will incorporate the data 
into the project database as per the guidelines for electronic data management provided in 
Section 7 of the Work Plan. 

7.4 Sample Identification 
Station identification numbers and coordinates for the anticipated sampling locations are listed 
in Table 3-1. During sample collection, a unique code will be assigned to each sample as part of 
the data record. This code will indicate the project phase, sampling location, sample type, and 
level of replication/duplication.  
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All samples will be assigned a unique identification (ID) number based on a sample designation 
scheme designed to meet the needs of the project personnel and data users. Sample identifiers 
will consist of two to four components separated by dashes. The first component, RM11E, 
identifies the data as belonging to the RM11E sampling event. The second component will 
contain a two-letter abbreviation for the sample type followed by a unique station ID or 
monitoring well number. The following abbreviations for sample types will be used: 

MW = groundwater quality sample from a monitoring well 

MWS = monitoring well borehole soil sample 

SL = bank soil sample 

The unique stations IDs for bank soil samples will begin at station number 028, representing a 
continuation of the station numbering order and naming convention used during the Focused 
Sediment Characterization Study (GSI, 2010b, 2013).   

Additional codes may be adopted, if necessary, to reflect sampling needs. Leading zeros will be 
used for stations with unique numbers less than 100 for ease of data management and correct 
sorting.  

The third component will be used to code the sample depth for soil sampling intervals. This 
code will include the start and end depth in feet with an underscore (“_”) between them. 
Dimensions used will be placed after the depth at which the sample was collected below 
ground surface. The abbreviation “cm” will designate depth in centimeters and “ft” will 
designate depth in feet (e.g., ‘0_1ft’ = a sample collected from zero to 1 foot). In general, the soil 
samples from the monitoring well borings will be measured in feet, but the grab bank soil 
samples will be measured in centimeters (because 1 foot of penetration may not be possible in 
some locations). For groundwater samples, the month and year the sample was collected will be 
added as the third component. This code will include the numeric month with an underscore 
between it and the year (e.g., 08_2013) for a groundwater sample collected in August 2013.  

For field duplicates or split samples, sequential numbers starting at 500 will be assigned and 
integrated with the station ID number of the original sample. For equipment rinsate blanks, 
sequential numbers starting at 900 will be assigned and integrated with the station ID number. 
The sample type code (i.e., GW, BC, or SL) will correspond to the sample type for which the 
field split sample or rinsate blank was collected.   

Examples of sample identifications are offered below:  

Groundwater Quality Samples 

RM11E-MW001-09_2013: water quality sample from MW001 during a September 2013 
sampling event.  

RM11E-MW504-12_2013: duplicate water quality sample from MW004 during a December 
2013 sampling event.  

RM11E-MW904- 12_2013: equipment rinsate blank from MW004 during a December 2013 
sampling event.  
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Monitoring Well Borehole Soil Samples 

RM11E-MWS001-5_10ft: soil sample from the 5- to 10-foot, core interval at MW001. 

Bank Soil Samples 

RM11E_SL028_0_20cm: surface soil grab sample from zero to 20 cm at Station 028 along the 
riverbank.  

RM11E_SL531_0-30cm: duplicate soil grab sample from zero to 30 cm at Station 031 along 
the riverbank.  

RM11E_SL931_0-30cm: equipment rinsate blank sample during collection of soil grab 
sample from zero to 30 cm at Station 031 along the riverbank.  

7.5 Chain-of-Custody 
The chain-of-custody record provides documentation of sample possession and handling from 
the time of collection through sample transfer and management at the primary contract 
laboratory. Chain-of-custody procedures are summarized in Section 5.10.1 and in the QAPP 
Addendum (Appendix A of the Work Plan). 
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Section 8.  Reporting and Schedule 

The data from the upland groundwater and bank soil investigation will be included in the Field 
Sampling and Data Report. As described in Section 10 of the Work Plan, the objective of this 
comprehensive data report is to provide a single point of reference for the supplemental data 
collected under this SOW, as well as field logs, laboratory reports, and QA/QC information. 
This report will document field activities and analytical results from each task, and describe any 
deviations from the associated SAPs. Detailed interpretation and discussion of these data will 
be contained in the separate Recontamination Assessment Report and Implementability Study 
Report, and the groundwater and bank soil results will be incorporated into these reports as 
appropriate. 

The Field Sampling and Data Report, Recontamination Assessment Report, and 
Implementability Study Report will be submitted in accordance with the schedule contained in 
Section 3 of the SOW in the Settlement Agreement. 
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Sample Type, Location, and Analyte Groups
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RM11E-MW001 New Groundwater Quality 45.53701 -122.67732 2 2 2 2 2 2 2 2 2 0 -- -- 2 2 2
RM11E-MW002s New Groundwater Quality 45.53651 -122.67586 2 2 2 2 2 2 2 2 2 0 -- -- 2 2 2
RM11E-MW003d New Groundwater Quality 45.53651 -122.67586 2 2 2 2 2 2 2 2 2 0 -- -- 2 2 2
RM11E-MW004 New Groundwater Quality 45.53581 -122.67533 2 2 2 2 2 2 2 2 2 0 -- -- 2 2 2
MULT 1007 Existing / Glacier NW Groundwater Quality 45.53788 -122.67902 2 2 2 2 2 2 2 2 2 0 -- -- 2 2 2
MULT 89881 Existing / Cohen Groundwater Quality 45.53877 -122.67869 2 2 2 2 2 2 2 2 2 0 -- -- 2 2 2

12 12 12 12 12 12 12 12 12 0 -- -- 12 12 12

RM11E-MW001 New Depth-Discrete Composite 45.53701 -122.67732 3 3 3 3 3 3 3 0 3 3 3 30 0 -- --
RM11E-MW002s New Depth-Discrete Composite 45.53651 -122.67586 0 0 0 0 0 0 0 0 0 0 0 0 0 -- --
RM11E-MW003d New Depth-Discrete Composite 45.53651 -122.67586 3 3 3 3 3 3 3 0 3 3 3 30 0 -- --
RM11E-MW004 New Depth-Discrete Composite 45.53581 -122.67533 3 3 3 3 3 3 3 0 3 3 3 30 0 -- --

9 9 9 9 9 9 9 0 9 9 9 90 0 -- --

RM11E-SL028 New Surficial Composite 45.53849 -122.68013 1 1 1 1 1 1 1 0 1 1 0 1 0 -- --
RM11E-SL029 New Surficial Composite 45.53780 -122.67891 1 1 1 1 1 1 1 0 1 1 0 1 0 -- --
RM11E-SL030 New Surficial Composite 45.53731 -122.67800 1 1 1 1 1 1 1 0 1 1 0 1 0 -- --
RM11E-SL031 New Surficial Composite 45.53681 -122.67693 0* 0* 1 1 0* 1 1 0 1 1 0 1 0 -- --
RM11E-SL032 New Surficial Composite 45.53658 -122.67597 1 1 1 1 1 1 1 0 1 1 0 1 0 -- --
RM11E-SL033 New Surficial Composite 45.53606 -122.67563 1 1 1 1 1 1 1 0 1 1 0 1 0 -- --
RM11E-SL034 New Surficial Composite 45.53525 -122.67493 1 1 1 1 1 1 1 0 1 1 0 1 0 -- --
RM11E-SL035 New Surficial Composite 45.53645 -122.67614 1 1 1 1 1 1 1 0 1 1 0 1 0 -- --
RM11E-SL036 New Surficial Composite 45.53633 -122.67602 1 1 1 1 1 1 1 0 1 1 0 1 0 -- --

8 9 9 9 8 9 9 0 9 9 0 9 0 -- --

Notes:

Total Number of Subsurface Soil Samples

5  Includes: (1) Dieldrin, (2) Total DDx (sum of 2,4'-DDD, 2,4'-DDE, 2,4'-DDT, 4,4'-DDD, 4,4'-DDE, and 4,4'-DDT), (3) Gamma-Hexachlorocyclohexane (Lindane), (4) Total Chlordanes, and (5) Heptachlor Epoxide. Total Chlordanes are calculated as the sum of the following compounds: 
cis-chlordane, trans-chlordane, oxychlordane, cis-nonachlor, and trans-nonachlor.
6  For soil and groundwater samples, metals will include: Antimony, Arsenic, Cadmium, Chromium, Copper, Lead, Mercury, Nickel, and Zinc. Groundwater samples will also be analyzed for the following metals: Barium, Beryllium, Cobalt, Iron, Magnesium, Manganese, Potassium, 
Sodium, and Vanadium. 

3  Includes: (1) total low molecular weight PAHs (LPAHs), (2) total high molecular weight PAHs (HPAHs), (3) total PAHs (sum of total LPAH and total HPAH concentrations), and (4) total carcinogenic PAHs (cPAHs). Total LPAHs are calculated using the concentrations for 2-
Methylnaphthalene, Acenaphthene, Acenaphthylene, Anthracene, Fluorene, Naphthalene, and Phenanthrene. Total HPAHs are calculated using the concentrations for Benzo(a)anthracene, Benzo(a)pyrene, Benzo(g,h,i)perylene, Benzo(b)fluoranthene, Benzo(k)fluoranthene, 
Chrysene, Dibenzo(a,h)anthracene, Fluoranthene, Indeno(1,2,3,-cd)pyrene, and Pyrene. Total cPAHs are calculated using the concentrations of Benzo(a)anthracene, Benzo(a)pyrene, Benzo(g,h,i)perylene, Benzo(b)fluoranthene, Benzo(k)fluoranthene, Chrysene, 
Dibenzo(a,h)anthracene, Fluoranthene, and Indeno(1,2,3-cd)pyrene multiplied by the relative potency factor describing the carcinogenic potential relative to Benzo(a)pyrene equivalents (BaP-EQ).
4  Includes: (1) NWTPH-Dx (C-10 to C-12 aliphatic/aromatic) and (2) NWTPH-Gx (C4-C6 aliphatic, C6-C8 aliphatic, and C8-C10 aliphatic). NWTPH-Dx will be analyzed in soil and groundwater samples. NWTPH-Gx will be analyzed in groundwater samples only.      

Sampling Station ID Status / Owner Sample Type

Location 1
Number of Samples

RM11E COC Analyte Groups Other Analytes

Total Number of Surface Bank Soil Samples

Groundwater Monitoring Well

Surface Bank Soil Samples

Total Number of Groundwater Samples (two events)

1  Latitude and longitude coordinates exist in the following coordinate system: WGS 1984 international feet.
2  Includes: Aroclor 1016, Aroclor 1221, Aroclor 1232, Aroclor 1242, Aroclor 1248, Aroclor 1254, Aroclor 1260, Aroclor 1262, and Aroclor 1268. Total PCBs is the sum of the Aroclor concentrations.

Subsurface Soil Samples (from Monitoring Well Borings)

1 of 2 GSI Water Solutions, Inc.
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Sample Type, Location, and Analyte Groups
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Sampling Station ID Status / Owner Sample Type

Location 1
Number of Samples

RM11E COC Analyte Groups Other Analytes

Notes (Continued):

9  Includes: Benzene, Carbon disulfide, Chlorobenzene, Chloroethane, Chloroform, 1,2-Dichlorobenzene, 1,4-Dichlorobenzene, 1,1-Dichloroethene, cis-1,2-Dichloroethene, Ethylbenzene, Isopropylbenzene, Tetrachloroethylene, 1,2,4-Trimethylbenzene, 1,3,5-Trimethylbenzene, 
Toluene, Trichloroethene, o-Xylene, m-Xylene, p-Xylene, and total Xylene. 

7  Includes: Bis(2-Ethylhexyl) Phthalate
8  Includes: Hexachlorobenzene and Pentachlorophenol

*Total PCBs, LPAHs, HPAHs, and metals were analyzed in riverbank soil samples collected on October 10, 2012 by ERM (2013) at site GUB shown on Figure 6-8b of the Work Plan. Those results will be incoroporated into this investigation. 

11  Archived samples will be retained by the primary contract laboratory until approval of disposal is granted by the Project Manager. The actual number of archived borehold core soil samples may vary based on field observations and sampling approach.

-- = Not applicable; TBD = to be determined based on screening of Q3 results; TOC = total organic carbon; PAH = polycyclic aromatic hydrocarbon; VOC = volatile organic compound; SVOC = semi-volatile organic compound

See Table 5-2 for summary of field QC samples planned for collection.

12  Conventionals include pH, Specific conductance, Oxidation-reduction potential, Turbidity, Hardness, Ferrous iron, Dissolved organic carbon, Calcium, Chloride, Bicarbonate, and Sulfate. 

14  High-frequency groundwater levels will be obtained at RM11E-MW002s and RM11E-MW003d using automated pressure transducers. Manual readings collected using an electronic water-level probe will be obtained at all new and existing monitoring wells. 

13  Field parameters will consist of pH, Temperature, Dissolved oxygen, Specific conductance, Oxidation-reduction potential, and Turbidity. 

10  Total solids will be analyzed for on bank soil samples only (not groundwater).

2 of 2 GSI Water Solutions, Inc.
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Table 3-2

Location ID 1 Photo of Sampling Location Rationale for Sampling 
Location

RM11E-SL028

Partially vegetated. 
Potentially erodible soils 

adjacent to  Willamette River 
sediment containing elevated 

concentrations of PCBs.

RM11E-SL029 Partially vegetated. 
Potentially erodible soils.

RM11E-SL030

Partially vegetated. 
Potentially erodible soils 

adjacent to  Willamette River 
sediment containing elevated 

concentrations of PCBs.

RM11E-SL031

Partially vegetated. 
Potentially erodible soils 

adjacent to  Willamette River 
sediment containing elevated 

concentrations of PCBs.

Rationale for Proposed Bank Soil Sampling Locations

1 of 3 GSI Water Solutions, Inc.
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Table 3-2

Location ID 1 Photo of Sampling Location Rationale for Sampling 
Location

Rationale for Proposed Bank Soil Sampling Locations

RM11E-SL032

Partially vegetated. 
Potentially erodible soils 

adjacent to  Willamette River 
sediment containing elevated 

concentrations of PCBs.

RM11E-SL033

Partially vegetated. 
Potentially erodible soils 

adjacent to  Willamette River 
sediment containing elevated 

concentrations of PCBs.

RM11E-SL034

Partially vegetated. 
Potentially erodible soils 

adjacent to  Willamette River 
sediment containing elevated 

concentrations of PCBs.

RM11E-SL035

Partially vegetated with some 
metallic debris. Potentially 
erodible soils adjacent to  

Willamette River sediment 
containing elevated 

concentrations of PCBs.

2 of 3 GSI Water Solutions, Inc.
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Table 3-2

Location ID 1 Photo of Sampling Location Rationale for Sampling 
Location

Rationale for Proposed Bank Soil Sampling Locations

RM11E-SL036

Partially vegetated with some 
metallic debris. Potentially 
erodible soils adjacent to  

Willamette River sediment 
containing elevated 

concentrations of PCBs.

Notes:
1 The bank soil sample station IDs start with the next consecutive number assigned to the RM11E Focused Sediment 
Characterization samples.

3 of 3 GSI Water Solutions, Inc.
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Table 3-3

Location ID Rationale for Sampling Location

RM11E-MW001 Shallow well located immediately up-gradient of in-river sediment contamination.

RM11E-MW002s
Shallow well located immediately up-gradient of in-river sediment contamination; located in the most recent historical site 
of the former Albina Engine and Machine Works shipyard where ship construction and repair activities were moved from 
its former location near the Glacier NW Property; overlies paleochannel deposits. 

RM11E-MW003d

Deeper well located immediately up-gradient of in-river sediment contamination; located in the most recent historical site 
of the former Albina Engine and Machine Works shipyard where ship construction and repair activities were moved from 
its former location near the Glacier NW Property; installed above the contact with the Troutdale Formation deposits to 
monitor groundwater quality in deeper paleochannel deposits.

RM11E-MW004 Located immediately up-gradient of in-river sediment contamination.

MULT 1007

Shallow well located immediately up-gradient of in-river sediment contamination; located within the footprint of the 
original Albina Engine and Machine Works shipyard where ship construction and repair activities took place; located 
downgradient of the former Plate Shop; located near the estimated terminus of the dissolved-phase TCE/PCE 
groundwater plume (see Figure 1-3). 

MULT 89881

Water-level monitoring only; located upgradient of the original Albina Engine and Machine Works shipyard where ship 
construction and repair activities took place; located in area of former Plate Shop; located near the estimated terminus of 
the dissolved-phase TCE/PCE groundwater plume (see Figure 1-3); included to support assessment of hydraulic 
gradient and water quality.

Rationale for Proposed Groundwater Sampling Locations

1 of 1 GSI Water Solutions, Inc.
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Table 5-1

Container 
Size and 

Type

Number of 
Containers Analysis Preservation

Holding Time  
(until archival or 

extraction)

Diesel- and oil-range 
petroleum hydrocarbons 4ºC 14 d/40 d1

Grain Size (sediment) 4ºC 1 y1

PCB Aroclors 4ºC None
Total organic carbon 4ºC 28 d
Metals 4ºC 6 m1

Total Solids 4ºC None
Mercury 4ºC 28 d
SVOCs (includes PAHs, 
phthalates, phenols) 4ºC 14 d/40 d1

Pesticides 4ºC 14 d/40 d1

8-oz WMG 1 Archival -20ºC 1 y2

1-L AG 1 Diesel- and oil-range 
petroleum hydrocarbons HCl to pH 2; 4ºC 14 d/40 d4

PCB Aroclors Dark; 4ºC None
SVOCs (includes PAHs and 
Phenol groups) Dark; 4ºC 7 d/40 d4

Pesticides Dark; 4ºC 7 d/40 d2

Metals HNO3 to pH<2; 4ºC 6 m
Mercury HNO3 to pH<2; 4ºC 28 d
Ferrous iron 4ºC 48 hr
Oxidation-reduction potential 4ºC 24 hr
Total and/or dissolved organic H2SO4 to pH <2; 4ºC 28 d
Hardness HNO3 to pH<2 6 m

Carbonate and/or Bicarbonate 4ºC 14 d

Chloride 4ºC 28 d
pH 4ºC **
Specific conductance 4ºC 28 d
Sulfate 4ºC 28 d
Turbidity 4ºC 48 hr

Voa Vials 
AG 3 VOCs 4ºC; HCL; minimize 

headspace 14 d

Notes:
AG = amber glass; WMG = wide-mouth glass; HDPE = high-density polyethylene
d = day; m = month; y = year; hr = hour
L = Liter; oz = ounce
** = analyze immediately

Sample Containers, Preservation, and Holding Times

Bank Soil and Field Duplicate Samples

Groundwater Quality and Field QC Samples3

2 Holding times for frozen samples (archived at -20 °C) are as follows: total organic carbon, pesiticides, dioxins/furans, 
SVOCs (including PAHs, phthalates, and phenols), butyltins, total organic carbon, and diesel- and oil-range petroleum 
hydrocarbons is 1 year. Holding times for frozen metals (except mercury) is 2 years.

4 Holding time is 7 days to extraction and extracts must be analyzed within 40 days from extraction.

3 Field QC Samples include: Field Duplicate Samples, Rinsate Blanks (for sediment and groundwater), and Trip Blanks 
(for sediment and groundwater).

216-oz WMG

11-L HDPE

1-L AG 1

1-L HDPE 1

1 Holding time is 14 days to extraction and extracts must be analyzed within 40 days from extraction.

41-L AG

1 of 1 GSI Water Solutions, Inc.
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Table 5-2
Field Quality Control Samples 
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Split Samples (Field Duplicate Samples) 1 1 2

Field Equipment Rinsate Blanks 1 1 0

Trip Blanks 0 0
one per cooler 

containing VOC 
samples

Temperature Blanks one per cooler one per cooler one per cooler

Notes:

3 Two rounds of groundwater sampling on six wells is proposed. Field split (duplicate) samples will be collected on one well 
per quarter (17% of the samples). Trip blanks will be included in the cooler(s) contanining VOC samples during both 
groundwater monitoring events (≥17% of overall samples).

2 QC samples will be run on one out of nine (11%) of the subsurface bank soil samples. Additional bottles (approximately 
3x soil volume) will also be collected at one station for lab QC measurements [e.g., MS/MSD on chemical analyses, and 
duplicate volumes are required to support field split (duplicate)]. Additional soil volume from each station will be submitted 
for frozen archival.

Estimated Total Number
of QC Samples

1 QC samples will be run on one out of nine (11%) of the surface bank soil samples. Additional bottles (approximately 3x 
soil volume) will also be collected at one station for lab QC measurements [e.g., MS/MSD on chemical analyses, and 
duplicate volumes are required to support field split (duplicate)]. Additional soil volume from each station will be submitted 
for frozen archival.

QC Sample Type

1 of 1 GSI Water Solutions, Inc.
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Table 5-3

Protocol Procedure Protocol Procedure

Total organic carbon Plumb  1981
Combustion; 
coulometric 

titration
Plumb  1981

Combustion; 
coulometric 

titration
Total solids PSEP 1986 Balance -- --
Grain size (medium gravel, fine gravel, very 
coarse sand, coarse sand, medium sand, fine 
sand, very fine sand, silt, clay, and total fines)

ASTM D422-CB Sieve and pipette -- --

Carbonate and/or bicarbonate (as CaCO3) SM 2320B pH/Burette -- --
Chloride and/or sulfate EPA 300.0 IC -- --

Dissolved organic carbon USGS 1993

UV-Promoted 
Persulfate 

Oxidation and 
Infrared 

Spectrometry

USGS 1993

UV-Promoted 
Persulfate 

Oxidation and 
Infrared 

Spectrometry

Hardness EPA 200.7/SM 
2340B ICP-AES EPA 200.7/SM 

2340B ICP-AES

Iron, divalent (ferrous iron) SM 3500-Fe B.4.c UV-VIS SM 3500-Fe B.4.c UV-VIS

Oxidation-reduction potential SM 2580B Electrometric SM 2580B Electrometric
pH SM 4500-H+B Electrometric SM 4500-H+B Electrometric
Specific conductance SM 2510B CondMeter SM 2510B Cond Meter
Turbidity EPA 180.1 Nephelometry EPA 180.1 Nephelometry

Total PCBs
Aroclor 1016, Aroclor 1221, Aroclor 1232, Aroclor 
1242, Aroclor 1248, Aroclor 1254, Aroclor 1260, 
Aroclor 1262, and Aroclor 1268

EPA 8082A GC/ECD EPA 8082A GC/ECD

Groundwater
Laboratory Method 

Conventionals

Laboratory Methods for Analysis of Bank Soil and Groundwater 

Analyte Group Individual Analytes Bank Soil

1 of 3 GSI Water Solutions, Inc.
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Table 5-3

Protocol Procedure Protocol Procedure
Groundwater

Laboratory Method 
Laboratory Methods for Analysis of Bank Soil and Groundwater 

Analyte Group Individual Analytes Bank Soil

Antimony, Arsenic, Barium, Beryllium, Cadmium, 
Calcium, Chromium, Cobalt, Copper, Iron, Lead, 
Magnesium, Manganese, Nickel, Potassium, 
Sodium, Vanadium, and Zinc 

EPA 6020A ICP/MS EPA 6020A ICP/MS

Mercury EPA 7471A CVAA EPA 7470A CVAA
Diesel and Resicual Range Hydrocarbons 
(C-10 to C-12 aliphatic/aromatic) NWTPH-Dx GC/FID NWTPH-Dx GC/FID

Gasolinel Range Hydrocarbons 
(C4-C6 aliphatic, C6-C8 aliphatic, and C8-C10 
aliphatic)

NWTPH-Gx GC/FID NWTPH-Dx GC/FID

VOCs

Benzene, Carbon disulfide, Chlorobenzene, 
Chloroethane, Chloroform, 1,2-Dichlorobenzene, 
1,4-Dichlorobenzene, 1,1-Dichloroethene, cis-1,2-
Dichloroethene, Ethylbenzene, Isopropylbenzene, 
Tetrachloroethylene, 1,2,4-Trimethylbenzene, 
1,3,5-Trimethylbenzene, Toluene, Trichloroethene, 
o-Xylene, m-Xylene, p-Xylene, and total Xylene. 

EPA 8260C GC/MS EPA 8260C GC/MS

Pesticides

Dieldrin, 2,4'-DDD, 2,4'-DDE, 2,4'-DDT, 4,4'-DDD, 
4,4'-DDE, 4,4'-DDT, Gamma-
Hexachlorocyclohexane (Lindane), Heptachlor 
Epoxide. cis-Chlordane, trans-Chlordane, 
Oxychlordane, cis-Nonachlor, and trans-
Nonachlor.

EPA 1699M HPGC/MS/MS EPA 1699M HRGC/MS/ MS

Metals

Hydrocarbons
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Upland Groundwater and Bank Sampling and Analysis Plan
River Mile 11 East

October 2013

Table 5-3

Protocol Procedure Protocol Procedure
Groundwater

Laboratory Method 
Laboratory Methods for Analysis of Bank Soil and Groundwater 

Analyte Group Individual Analytes Bank Soil

SVOCs Hexachlorobenzene

PAHs

2-Methylnaphthalene, Acenaphthene, 
Acenaphthylene, Anthracene, 
Benzo(a)anthracene, Benzo(a)pyrene, 
Benzo(b)fluoranthene, Benzo(g,h,i)perylene, 
Benzo(k)fluoranthene, Chrysene, 
Dibenzo(a,h)anthracene, Fluoranthene, Fluorene, 
Indeno(1,2,3-cd)pyrene, Naphthalene, 
Phenanthrene, and Pyrene

Phthalates Bis(2-Ethylhexyl) Phthalate
Phenols  Pentachlorophenol

Notes:
ASTM - American Society for Testing and Materials
CVAA - cold vapor atomic absorption spectrometry
EPA - U.S. Environmental Protection Agency
GC/ECD - gas chromatography/electron capture detection
GC/FID - gas chromatography/flame ionization detection
GC/MS - gas chromatography/mass spectrometry
HPGC/MS - high performance gas chromatography/mass spectrometry
IC - ion chromatography
ICP-AES - inductively coupled plasma-atomic emission spectrometry
ICP/MS - inductively coupled plasma - mass spectrometry
TPH - total petroleum hydrocarbon
PAH - polycyclic aromatic hydrocarbon
PCB - polychlorinated biphenyl
PSEP - Puget Sound Estuary Program
SVOC - semivolatile organic compound
UV-VIS - ultraviolet-visible spectroscopy
1 Not applicable for water analysis.

EPA 8270D LL GC/MSEPA 8270D LL GC/MS

3 of 3 GSI Water Solutions, Inc.
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2. The AOPC 25 boundary is consistent with the 
information presented in the Draft FS report for the 
Portland Harbor (Anchor QEA et al., 2012).
3. Air Photo taken Fall 2012 by METRO.
4. RM11E Project Area includes AOPC 25 and 
the adjacent riverbank area to the top of bank.
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FIGURE 1-1
Project Area Map
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3. The breakdown of total PCB concentrations is consistent
with each of the remedial alternatives (B through F) presented
in the Draft FS report for the Portland Harbor (Anchor QEA et al., 2012).
4. Air Photo taken Fall 2012 by METRO.
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Date: October 2, 2013
AOPC = Area of Potential Concern
FS = Feasibility Study
PCB = Polychlorinated Biphenyl
RM = River Mile
1. The locations of all features shown are approximate.
2. The comprehensive benthic risk areas, and the AOPC 25 
boundary is consistent with the information presented in the 
Draft FS report for the Portland Harbor (Anchor QEA et al., 2012).

3. The breakdown of total PCB concentrations is consistent
with each of the remedial alternatives (B through F) presented
in the Draft FS report for the Portland Harbor (Anchor QEA et al., 2012).
4. Two multi-point composite samples, collected from the upper 
and lower riverbank in the southwest corner of the Glacier NW 
property are included in this figure and the data are presented in 
Glacier NW’s Riverbank Soil Source Control Screening
Evaluation (ERM, 2013).
5. Air Photo taken Fall 2012 by METRO.

FIGURE 3-2a
Proposed Bank Soil
Sample Locations

River Mile 11 East
Upland Groundwater and Bank Soil

Sampling and Analysis Plan
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FIGURE 3-2b
Proposed Bank Soil

Sample Locations - Enlarged
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Date: October 2, 2013
AOPC = Area of Potential Concern
FS = Feasibility Study
PCB = Polychlorinated Biphenyl
RM = River Mile
1. The locations of all features shown are approximate.
2. The comprehensive benthic risk areas, and the AOPC 25 
boundary is consistent with the information presented in the 
Draft FS report for the Portland Harbor (Anchor QEA et al., 2012).

3. The breakdown of total PCB concentrations is consistent
with each of the remedial alternatives (B through F) presented
in the Draft FS report for the Portland Harbor (Anchor QEA et al., 2012).
4. Two multi-point composite samples, collected from the upper 
and lower riverbank in the southwest corner of the Glacier NW 
property are included in this figure and the data are presented in 
Glacier NW’s Riverbank Soil Source Control Screening
Evaluation (ERM, 2013).
5. Air Photo taken Fall 2012 by METRO.
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Shallow Monitoring Well Construction Diagram Schematic
FIGURE 4-1

River Mile 11 East
Upland Groundwater and Sampling and Anlysis Plan
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Figure 5-1
Willamette River Stage

River Mile 11 East
Portland, OR

Notes:

OHWM = Ordinary High Water Mark, refers to
upper edge of the riverbank and defines the
elevation beyond which inundation by the river
is limited to extreme flow events, which occur
approximately every 5 years.

MHWM = Mean High Water Mark, refers to the
elevation defining the shoreline boundary of the
Portland Harbor Superfund Site and is based on
DEQ memorandum dated July 9, 2003 to EPA
regarding the upland/in-water boundary for the
Superfund Site (DEQ 2003b).

MLWM = Mean Low Water Mark, refers to the
average approximate average low water height.

Sampling Period = approximate time of the year
to collect groundwater samples during a lower
river stage height.
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PROJECT NUMBER BORING NUMBER

SHEET   ___ OF  ___

PROJECT : LOCATION :

ELEVATION : DRILLING CONTRACTOR :

DRILLING METHOD AND EQUIPMENT USED :

WATER LEVELS : START : END : LOGGER :  

DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (FT) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY   DRILLING FLUID LOSS,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.

(N)   MINERALOGY.

_ _ _

_ _ _

_ _ _

_ _ _

 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

 __ __ __

_ _ _

_ _ _

Soil Boring Log

EP-08.50 Revision 8/31/99



Page ______ of _______

WELL DEVELOPMENT
FIELD DATA LOG

Client:  

Additional Comments:

QT (gal)

Project No.: Well Log ID No.:                      

Well ID/Name: Date:

Location: Weather:

Staff:

Total Depth of Well (ft bgs): Measuring Point (M. P.):

Comments (clarity, color, odor)

Screen Interval (ft bgs): Distance from ground level to M. P.(ft):

Sand 
Content 
(ml/L) pH

Conductivity   
(us/cm)

Temp      
(F / C)Time

Development Activity
(Bail, Swab, Pump, Jet) Q (gpm)



PROJECT NUMBER WELL NUMBER

SHEET   OF   

Water Quality Field Parameters

PROJECT :      LOCATION : 
DEVELOPMENT CONTRACTOR :      LOGGER :  
DEVELOPMENT METHOD AND EQUIPMENT USED : 
START WATER LEVELS : DATE :      START TIME:                 END TIME : 

MAXIMUM DRAWDOWN DURING PUMPING: 
RANGE AND AVERAGE DISCHARGE RATE: 
TOTAL QUANTITY OF WATER DISCHARGED: 
DISPOSITION OF DISCHARGE WATER: 
NOTES / COMMENTS: 

TDS Turbidity Temperature pH Remarks
Time (mg/L) (NTU) (°C) (-) (µS/cm) (color, odor, sheen, sediment, etc.)(mv)

RedOx
Potential

Specific
ConductivityDO

(mg/L)



Water Level Monitoring Data Sheet

Location:

Type of data: Manual Only / Electronic + Manual Contact Person/Info:

Well Diameter/Depth: Measuring Point (MP):

Pump Installed? Pump Type: MP Height Above Ground:

Is the Well Used? Survey Mark Elevation:

Any known trouble spots in the well? Correction to Survey Mark:

Date Time Depth to Water Water Level Elev.

(mm/dd/yy) (hrmm) (ft bmp) (ft amsl)  By Comments



PROJECT NUMBER MONITORING LOCATION ID

SHEET   OF   

Record of Photographs

PROJECT : 

Location:

Date:

NOTES / COMMENTS: 

Sketch Site, Depict North Arrow, Photo Station(s), Station ID#s, and Photo Direction

Date Time Photo Description/Comments

Sketch



GSI Water Solutions, Inc. CHAIN OF CUSTODY / LABORATORY ANALYSIS REQUEST FORM
Lab submittal:  Columbia Analytical Services, 1317 South 13th Ave., Kelso, WA  98626 Date  Page 1 of 1

Analysis Requested
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Sample LAB Sample
I.D. I.D. Matrix

Relinquished By Received By TURNAROUND REQUIREMENTS REPORT REQUIREMENTS INVOICE INFORMATION SAMPLE RECEIPT

I.   Routine Report

Signature Signature 24 hr 48 hr 5 day II.  Report (includes DUP, MS P.O. # Shipping VIA:

Standard (10 working days)      MSD, as required, may be Shipping #:

Printed Name Printed Name Provide Verbal Preliminary Results      charged as samples) Bill to: Same as above Condition:

Provide FAX Preliminary Results III. Data Validation Report

Firm Firm      (includes All Raw Data)

Requested Report Date    RWQCB Lab No:

Date/Time Date/Time (MDLs/PQLs/TRACE#)

Relinquished By Received By Special Instructions/Comments:  
Per Final Sampling and Analysis Plan (May 1, 2009) - outlined below:

Signature Signature

Printed Name Printed Name 2 Metals include: aluminum, antimony, arsenic, cadmium, chromium, copper, lead, mercury, nickel, selenium, silver, and zinc.
3 Geotechnical parameters include: atterburg limits, specific gravity, gravimetric water content, grain size, and bulk density. 

Firm Firm 4 PCB Congeners will only be analyzed for on sediment trap samples and will be transferred to Vista Analytical Laboratories.
Courier Copy GSI File Copy GSI Field Copy Archive Copy

Date/Time Date/Time

GSI Water Solutions

TimeDate

REMARKS

1 All samples should have one 8 oz and two 16 oz containers archived frozen for potential future analysis. One 8 oz G/P container should also be archived 
unfrozen for potential future grain size analysis.

Project Name:  RM 11E    
Project Number: 110: 06
Project Manager:  Kevin Parrett
Company/Address:  
55 SW Yamhill Street
Portland, OR

Phone: (503) 239‐8799
Fax: (503) 239‐8940

Sampler's Signature:   __________________________                      

5/7/20094:23 PM P:\110 - BES\006 CONFIDENTIAL SC\2 - TO 15 - RM 11 East\Field Form Templates\GSI_COC_Rev



1 
 

FIELD CHANGE REQUEST (FCR) FORM 
GSI Water Solutions, Inc.     

 

 
Project Name: River Mile 11 East, Supplemental RI/FS Investigation 

FCR  Number: _____________________  FCR Date:_____________________ 

Prepared for: Sean Sheldrake, EPA         

Summary: 

_____________________________________________________________________________

_____________________________________________________________________________ 

Description of Proposed Modification: 

_____________________________________________________________________________

_____________________________________________________________________________ 

Reasons for Modification: 

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________ 

Schedule Impacts: 

_____________________________________________________________________________

_____________________________________________________________________________ 

 
Submitted by: 

Project Manager:                                                                Date:____________________________                        
 
Approved by: 

EPA Representative:                                                          Date:____________________________                       
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U.S. ENVIRONMENTAL PROTECTION AGENCY 
REGION I 

LOW STRESS (low flow) PURGING AND SAMPLING 
PROCEDURE FOR THE COLLECTION OF 

GROUNDWATER SAMPLES 
FROM MONITORING 

WELLS 

Quality Assurance Unit 
U.S. Environmental Protection Agency- Region 1 

11 Technology Drive 
North Chelmsford, MA 01863 

The controlled version of this document is the electronic version viewed on-line only. If this.is a 
printed copy of the document, it is an uncontrolled version and may or may not be the version 
currently in use. 

This document contains direction developed solely to provide guidance to U.S. Environmental 
Protection Agency (EPA) personnel. EPA retains the discretion to adopt approaches that differ 
from these procedures on a case-by-case basis. The procedures set forth do not create any rights, 
substantive or procedural, enforceable at law by party to litigation with EPA or the United States. 
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USE OF TERMS 
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Equipment blank: The equipment blank shall include the pump and the pump's tubing. If tubing 
is dedicated to the well, the equipment blank needs only to include the pump in subsequent 
sampling rounds. If the pump and tubing are dedicated to the well, the equipment blank is 
collected prior to its placement in the well. If the pump and tubing will be used to sample 
multiple wells, the equipment blank is normally collected after sampling from contaminated 
wells and not after background wells. 

Field duplicates: Field duplicates are collected to determine precision of the sampling procedure. 
For this procedure, collect duplicate for each analyte group in consecutive order (VOC original, 
voe duplicate, svoc original, svoc duplicate, etc.). 

Indicator field parameters: This SOP uses field measurements of turbidity, dissolved oxygen, 
specific conductance, temperature, pH, and oxidationfreduction potential (ORP) as indicators of 
when purging operations are sufficient and sample collection may begin. 

Matrix Spike/Matrix Spike Duplicates: Used by the laboratory in its quality assurance program. 
Consult the laboratory for the sample volume to be collected. 

Poteniometric Surface: The level to which water rises in a tightly cased well constructed in a 
confined aquifer. In an unconfined aquifer, the potentiometric surface is the water table. 

QAPP: Quality Assurance Project Plan 

SAP: Sampling and Analysis Plan 

SOP: Standard operating procedure 

Stabilization: A condition that is achieved when all indicator field parameter measurements are 
sufficiently stable (as described in the "Monitoring Indicator Field Parameters" section) to allow 
sample collection to begin. 

Temperature blank: A temperature blank is added to each sample cooler. The blank is 
measured upon receipt at the laboratory to assess whether the samples were properly cooled 
during transit. 

Trip blank (VOCs): Trip blank is a sample of analyte-free water taken to the sampling site and 
returned to the laboratory. The trip blanks (one pair) are added to each sample c_ooler that 
contains voe samples. 
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The goal of this groundwater sampling procedure is to collect water samples that reflect the 
total mobile organic and inorganic loads (dissolved and colloidal sized fractions) · 
transported through the subsurface under ambient flow conditions, with minimal physical 
and chemical alterations from sampling operations. This standard operating procedure 
(SOP) for collecting groundwater samples will help ensure that the project's data quality 
objectives (DQOs) are met under certain low-flow conditions. 

The SOP emphasizes the need to minimize hydraulic stress at the well-aquifer interface by 
maintaining low water-level drawdowns, and by using low pumping rates during purging 
and sampling operations. Indicator field parameters (e.g., dissolved oxygen, pH, etc.) are 
monitored during purging in order to determine when sample collection may begin. 
Samples properly collected using this SOP are suitable for analysis of groundwater 
contaminants (volatile and semi-volatile organic analytes, dissolved gases, pesticides, 
PCBs, metals and other inorganics), or naturally occurring analytes. This SOP is based on 
Puls, and Barcelona (1996). 

This procedure is designed for monitoring wells with an inside diameter (1.5-inches or 
greater) that can accommodate a positive lift pump with a screen length or open interval 
ten feet or less and with a water level above the top of the screen or open interval 
(Hereafter, the "screen or open interval" will be referred to only as "screen interval"). This 
SOP is :n,ot applicable to other well-sampling conditions. 

While the use of dedicated sampling equipment is not mandatory, dedicated pumps and 
tubing dm reduce sampling costs significantly by streamlining sampling activities and 
thereby reducing the overall field costs. 

The goal of this procedure is to emphasize the need for consistency in deploying and 
operating equipment while purging and sampling monitoring wells during each sampling 
event. This will help to minimize sampling variability. 

I 

This procedure describes a general framework for groundwater sampling. Other site 
specific information (hydrogeological context, conceptual site model (CSM), DQOs, etc.) 
coupled with systematic planning must be added to the procedure in order to develop an 
appropriate site specific SAP/QAPP. In addition, the site specific SAP/QAPP must 
identify the specific equipment that will be used to collect the groundwater samples. 

This pro~edure does not address the collection of water or free product samples from wells 
containing free phase LNAPLs and/or DNAPLs (light or dense non-aqueous phase 
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liquids). For this type of situation, the reader may wish to check: Cohen, and Mercer 
(1993) or other pertinent documents. 

This SOP is to be used when collecting groundwater samples from monitoring wells at all 
Superfund, Federal Facility and RCRA sites in Region 1 under the conditions described 
herein. Request for modification of this SOP, in order to better address specific situations 
at individual wells, must include adequate technical justification for proposed changes. All 
changes and modifications must be approved and included in a revised SAP/QAPP before 
implementation in field. 

BACKGROUND FOR IMPLEMENTATION 

It is expected that the monitoring well screen has been properly located (both laterally and 
vertically) to intercept existing contaminant plume(s) or along flow paths of potential 
contaminant migration. Problems with inappropriate monitoring well placement or 
faulty/improper well installation cannot be overcome by even the best water sampling 
procedures. This SOP presumes that the analytes of interest are moving (or will potentially 
move) primarily through the more permeable zones intercepted by the screen interval. 

Proper well construction, development, and operation and maintenance cannot be 
overemphasized. 1.'he use of installation techniques that are appropriate to the 
hydro geologic setting of the site often prevent "problem well" situations from occurring. 
During well development, or redevelopment, tests should be conducted to determine the 
hydraulic characteristics of the monitoring well. The data can then be used to set the 
purging/sampling rate, and provide a baseline for evaluating changes in well performance 
and the potential need for well rehabilitation. Note: if this installation data or well history 
(construction and sampling) is not available or discoverable, for all wells to be sampled, 
efforts to build a sampling history should commence with the next sampling event. 

The pump intake should be located within the screen interval and at a depth that will 
remain under water at all times. It is recommended that the intake depth and pumping rate 
remain the same for all sampling events. The mid-point or the lowest historical midpoint of 
the saturated screen length is often used as the location of the pump intake. For new wells, 
or for wells without pump intake depth information, the site's SAP/QAPP must provide 
clear reasons and instructions on how the pump intake depth(s) will be selected, and 
reason( s) for the depth( s) selected. If the depths to top and bottom of the well screen are 
not known, the SAP/QAPP will need to describe how the sampling depth will be 
determined and how the data can be used. 

Stabilization of indicator field parameters is used to indicate that conditions are suitable for 
sampling to begin. Achievement of turbidity levels ofless than 5 NTU, and stable 
drawdowns ofless than 0.3 feet, while desirable, are not mandatory. Sample collection 
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niay still take place provided the indicator field parameter criteria in this procedure are 
met. If after 2 hours of purging indicator field parameters have not stabilized, one of three 
optional courses of action may be taken: a) continue purging until stabilization is 
achieved, b) discontinue purging, do not collect any samples, and record in log book that 
stabilization could not be achieved (documentation must describe attempts to achieve 
stabilization), c) discontinue purging, collect samples and provide full explanation of 
attempts to achieve stabilization (note: there is a risk that the analytical data obtained, 
especially metals and strongly hydrophobic organic analytes, may reflect a sampling bias 
and therefore, the data may not meet the data quality objectives of the sampling event). 

It is recommended that low-flow sampling be conducted when the air temperature is above 
32°F (0°C). If the procedure is used below 32°F, special precautions will need to be taken 
to prevent the groundwater from freezing in the equipment. Because sampling during 
freezing temperatures may adversely impact the data quality objectives, the need for water 
sample collection during months when these conditions are likely to occur should be 
evaluated during site planning and special sampling measures may need to be developed. 
Ice formation in the flow-through-cell will cause the monitoring probes to act erratically. 
A transparent flow-through-cell needs to be used to observe if ice is forming in the cell. If 
ice starts to form on the other pieces of the sampling equipment, additional problems may. 
occur. 

HEALTH & SAFETY 

When wprking on-site, comply with all applicable OSHA requirements and the site's 
health/s~fety procedures. All proper personal protection clothing and equipment are to be 
worn. Some samples may contain biological and chemical hazards. These samples should 
be handled with suitable protection to skin, eyes, etc. 

CAUTIONS 

The following cautions need to be considered when planning to collect groundwater 
samples when the below conditions occur. 

If the groundwater degasses during purging of the monitoring well, dissolved gases and 
voes will be lost. When this happens, the groundwater data for dissolved gases (e.g., 
methane~ ethene, ethane, dissolved oxygen, etc.) and voes will need to be qualified. 
Some conditions that can promote degassing are the use of a vacuum pump (e.g., peristaltic 
pumps), changes in aperture along the sampling tubing, and squeezing/pinching the 
pump's tubing which results in a pressure change. 

When cqllecting the samples for dissolved gases and voes analyses, avoid aerating the 
groundwater in the pump's tubing. This can cause loss of the dissolved gases and voes in 



EQASOP-GW 001 
Region 1 Low-Stress 
(Low-Flow) SOP 
Revision Number: 3 
Date: July 30, 1996 

Revised: January 19, 2010 
Page 8 of30 

the groundwater. Having the pump's tubing completely filled prior to sampling will avoid 
this problem when using a centrifugal pump or peristaltic pump. 

Direct sun light and hot ambient air temperatures may cause the groundwater in the tubing 
and flow-through-cell to heat up. This may cause the groundwater to degas which'will 
result in loss of voes and dissolved gases. When sampling under these conditions, the 
sampler will need to shade the equipment from the sunlight (e.g., umbrella, tent, etc.). If 
possible, sampling on hot days, or during the hottest time of the day, should be avoided. 
The tubing exiting the monitoring well should be kept as short as possible to avoid the sun 
light or ambient air from heating up the groundwater. 

Thermal currents in the monitoring well may cause vertical mixing of water in the well 
bore. When the air temperature is colder than the groundwater temperature, it can cool the 
top of the water column. Colder water which is denser than warm water sinks to the 
bottom of the well and the warmer water at the bottom of the well rises, setting up a 
convention cell. "During low-flow sampling, the pumped water may be a mixture of 
convecting water from within the well casing and aquifer water moving inward through the 
screen. This mixing of water during low-flow sampling can substantially increase 
equilibration times, can cause false stabilization of indicator parameters, can give false 
indication ofredox state, and can provide biological data that are not representative of the 
aquifer conditions" (Vroblesky 2007). · 

Failure to calibrate or perform proper maintenance on the sampling equipment and 
measurement instruments (e.g., dissolved oxygen meter, etc.) can result in faulty data 
being collected. 

Interferences may result from using contaminated equipment, cleaning materials, sample 
containers, or uncontrolled ambient/surrounding air conditions (e.g., truck/vehicle exhaust 
nearby). 

Cross contamination problems can be eliminated or minimized through the use of 
dedicated sampling equipment and/or proper planning to avoid ambient air interferences. 
Note that the use of dedicated sampling equipment can also significantly reduce the time 
needed to complete each sampling event, will promote consistency in the sampling, and 
may reduce sampling bias by having the pump's intake at a constant depth. 

Clean and decontaminate all sampling equipment prior to use. All sampling equipment 
needs to be routinely checked to be free from contaminants and equipment blanks collected 
to ensure that the equipment is free of contaminants. Check the previous equipment blank 
data for the site (if they exist) to determine if the previous cleaning procedure removed the 
contaminants. If contaminants were detected and they are a concern, then a more vigorous 
cleaning procedure will be needed. 
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All field samplers working at sites containing hazardous waste must meet the requirements 
of the OSHA regulations. OSHA regulations may require the sampler to take the 40 hour 
OSHA health and safety training course and a refresher course prior to engaging in any 
field activities, depending upon the site and field conditions. 

The field samplers must be trained prior to the use of the sampling equipment, field 
instruments, and procedures. Training is to be conducted by an experienced sampler 
before initiating any sampling procedure. 

The entire sampling team needs to read, and be familiar with, the site Health and Safety 
Plan, all relevant SOPs, and SAP/QAPP (and the most recent amendments) before going 
onsite for the sampling event. It is recommended that the field sampling leader attest to the 
understanding of these site documents and that it is recorded. 

EQUIPMENT AND SUPPLIES 

A. Informational materials for sampling event 

A copy of the current Health and Safety Plan, SAP/QAPP, monitoring well construction 
data, location map(s), field data from last sampling event, manuals for sampling, and the 
monitoring instruments' operation, maintenance, and calibration manuals should be 
brought to the site. 

B. Well keys. 

C. Extraction device 

Adjustable rate, submersible pumps (e.g., centrifugal, bladder, etc.) which are constructed 
of stainless steel or Teflon are preferred. Note: if extraction devices constructed of other 
materials are to be used, adequate information must be provided to show that the 
substituted materials do not leach contaminants nor cause interferences to the analytical_ 
procedures to be used. Acceptance of these materials must be obtained before the 
sampling event. 
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If bladder pumps are selected for the collection of voes and dissolved ga~es, the pump 
setting should be set so that one pulse will deliver a water volume that is sufficient to 
fill a 40 mL VOC vial. This is not mandatory, but is considered a "best practice". For the 
proper operation, the bladder pump will need a minimum amount of water above the 
pump; consult the manufacturer for the recommended submergence. The pump's 
recommended submergence value should be determined during the planning stage, since it 
may influence well construction and placement of dedicated pumps where water-level 
fluctuations are significant. · 

Adjustable rate, peristaltic pumps (suction) are to be used with caution when collecting 
samples for voes and dissolved gases (e.g., methane, carbon dioxide, etc.) analyses. 
Additional information on the use of peristaltic pumps can be found in Appendix A. 
If peristaltic pumps are used, the inside diameter of the rotor head tubing needs to match 
the inside diameter of the tubing installed in the monitoring well. 

Inertial pumping devices (motor driven or manual) are not recommended. These devices 
frequently cause greater disturbance during purging and sampling, and are less easily 
controlled than submersible pumps (potentially increasing turbidity and sampling 
variability, etc.). This can lead to sampling results that are adversely affected by purging 
and sampling operations, and a higher degree of.data variability. 

D. Tubing 

Teflon or Teflon-lined polyethylene tubing are preferred when sampling is to include 
VOCs, SVOCs, pesticides, PCBs and inorganics. Note: if tubing constructed of other 
materials is to be used, adequate information must be provided to show that the substituted 
materials do not leach contaminants nor cause interferences to the analytical procedures to 
be used. Acceptance of these materials must be obtained before the sampling event. 

PVC, polypropylene or polyethylene tubing may be used when collecting samples for 
me~al and other inorganics analyses. 

The use of 1/4 inch or 3/8 inch (inside diameter) tubing is recommended. This will help 
ensure that the tubing remains liquid filled when operating at very low pumping rates when 
using centrifugal and peristaltic pumps. 

Silastic tubing should be used for the section around the rotor head of a peristaltic pump. 
It should be less than a foot in length. The inside diameter of the tubing used at the pump 
rotor head must be the same as the inside diameter of tubing placed in the well. A tubing 
connector is used to connect the pump rotor head tubing to the well tubing. Alternatively, 
the two pieces of tubing can be connected to each other by placing the one end of the 
tubing inside the end of the other tubing. The tubing must not be reused. 
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Electronic "tape", pressure transducer, water level sounder/level indicator, etc. should be 
capable of measuring to 0.01 foot accuracy. Recording pressure transducers, mounted _ , 
above the pump, are especially helpful in tracking water levels during pumping operations, 
but their. use must include check measurements with a water level "tape" at the start and 
end of each sampling event. 

F. Flow measurement supplies 

Graduated cylinder (size according to flow rate) and stopwatch usually will suffice. 

Large graduated bucket used to record total water purged from the well. 

G. Interface probe 

To be used to check on the presence of free phase liquids (LNAPL, or DNAPL) before 
purging begins (as needed). 

H. Power source (generator, nitrogen tank, battery, etc.) 

When a gasoline generator is used, locate it downwind and at least 30 feet from the well so 
that the exhaust fumes do not contaminate samples. 

I. Indicator field parameter monitoring instruments 

Use of a multi-parameter instrument capable of measuring pH, oxidation/reduction 
potential (ORP), dissolved oxygen (DO), specific conductance, temperature, and coupled 
with a flow-through-cell is required when measuring all indicator field parameters, except 
turbidity. Turbidity is collected using a separate instrument. Record equipment/instrument 
identification (manufacturer, and model number). 

Transparent, small volume flow-through-cells (e.g., 250 mLs or less) are preferred. This 
allows observation of air bubbles and sediment buildup in the cell, which can interfere with 
the operation of the monitoring instrument probes, to be easily detected. A small volume 
cell facilitates rapid turnover of water in the cell between measurements of the indicator 
field parameters. 
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It is recommended to use a flow-through-cell and monitoring probes from the same 
manufacturer and model to avoid incompatibility between the probes and flow-through
cell. 

Turbidity samples are collected before the flow-through-cell. A "T" connector coupled 
with a valve is connected between the pump's tubing and flow-through-cell. When a 
turbidity measurement is required, the valve is opened to allow the groundwater to flow 
into a container. The valve is closed and the container sample is then placed in the 
turbidimeter. 

Standards are necessary to perform field calibration of instruments. A minimum of two 
standards are needed to bracket the instrument measurement range for all parameters 
except ORP which use a Zobell solution as a standard. For dissolved oxygen, a wet 
sponge used for the 100% saturation and a zero dissolved oxygen solution are used for the 
calibration. · 

Barometer (used in the calibration of the Dissolved Oxygen probe) and the conversion 
formula to convert the barometric pressure into the units of measure used by the Dissolved 
Oxygen meter are needed. 

J. Decontamination supplies 

Includes (for example) non-phosphate detergent, distilled/deionized water, isopropyl 
alcohol, etc. 

K. 'Record keeping supplies 

Logbook(s), well purging forms, chain-of-custody forms, field instrument calibration 
forms, etc. 

L. Sample bottles 

M. Sample preservation supplies (as required by the analytical methods) 

N. Sample tags or labels 

0. PID or FID instrument 

If appropriate, to detect voes for health and safety purposes, and provide qualitative field 
evaluations. 
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Equipment to keep the sampling apparatus shaded in the summer (e.g., umbrella) and from 
freezing in the winter. If the pump's tubing is allowed to heat up in the warm weather, the 
cold groundwater may degas as it is warmed in the tubing. · 

EQUIPMENT/INSTRUMENT CALIBRATION 

Prior to the sampling event, perform maintenance checks on the equipment and 
instruments according to the manufacturer's manual and/or applicable SOP. This will 
ensure that the equipment/instruments are working properly before they are used in the 
field. 

Prior to sampling, the monitoring instruments must be calibrated and the calibration 
documented. The instruments are calibrated using U.S Environmental Protection Agency 
Region 1 Calibration of Field Instruments (temperature, pH, dissolved oxygen, 
conductivity/specific conductance, oxidation/reduction. [ 0 RP J, and turbidity), January 19, 
2010, or latest version or from one of the methods listed in 40CFR136, 40CFR141 and 
SW-846. 

The instruments shall be calibrated at the beginning of each day. If the field measurement 
falls outside the calibration range, the instrument must be re-calibrated so that all 
measurements fall within the calibration range. At the end of each day, a calibration check 
is performed to verify that instruments remained in calibration throughout the day. This 
check is performed while the instrument is in measurement mode, not calibration mode. If 
the field instruments are being used to monitor the natural attenuation parameters, then a 
calibration check at mid-day is highly recommended to ensure that the instruments did not 
drift out of calibration. Note: during the day if the instrument reads zero or a negative 
number for dissolved oxygen, pH, specific conductance, or turbidity (negative value only), 
this indicates that the instrument drifted out of calibration or the instrument is 
malfunctioning. If this situation occurs the data from this instrument will need to be 
qualified or rejected. 

PRELIMINARY SITE ACTIVITIES (as applicable) 

Check the well for security (damage, evidence of tampering, missing lock, etc.) and record 
pertinent observations (include photograph as warranted). 

If needed lay out sheet of clean polyethylene for monitoring and sampling equipment, 
unless equipment is elevated above the ground (e.g., on a table, etc.). 
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Remove well cap and if appropriate measure VOCs at the rim of the well with a PID or 
FID instrument and record reading in field logbook or on the well purge form. 

If the well casing does not have an established reference point (usually a V-cut or i.ndelible 
mark in the well casing), make one. Describe its location and record the date of the mark 
in the logbook (consider a photographic record as well). All water level measurements 
must be recorded relative to this reference point (and the altitude of this point should be 
determined using techniques that are appropriate to site's DQOs. 

If water-table or potentiometric surface map(s) are to be constructed for the sampling 
event, perform synoptic water level measurement round (in the shortest possible time) 
before any purging and sampling activities begin. If possible, measure water level depth 
(to 0.01 ft.) and total well depth (to 0.1 ft.) the day before sampling begins, in order to 
allow for re-settlement of any particulates in the water column. This is especially 
important for those wells that have not been recently sampled because sediment buildup in 
the well may require the well to be redeveloped. If measurement of total well depth is not 
made the day before, it should be measured after sampling of the well is complete. All 
measurements must be taken from the established referenced point. Care should be taken 
to minimize water column disturbance. 

Check newly constructed wells for the presence of LNAPLs or DNAPLs before the initial 
sampling round. If none are encountered, subsequent check measurements with an 
interface probe may not be necessary unless analytical data or field analysis signal a 
worsening situation. This SOP cannot be used in the presence of LNAPLs or DNAPLs. If 
NAPLs are present, the project team must decide upon an alternate sampling method. All 
project modifications must be approved and documented prior to implementation. 

If available check intake depth and drawdown information from previous sampling 
event(s) for each well. Duplicate, to the extent practicable, the intake depth and extraction 
rate (use final pump dial setting information) from previous event(s). If changes are made 
in the intake depth or extraction rate(s) used during previous sampling event(s), for either 
portable or dedicated extraction devices, record new values, and explain reasons for the 
changes in the field logbook. 

PURGING AND SAMPLING PROCEDURE 

Purging and sampling wells in order of increasing chemical concentrations (known or 
anticipated) are preferred. 

The use of dedicated pumps is recommended to minimize artificial mobilization and 
entrainment of particulates each time the well is sampled. Note that the use of dedicated 
sampling equipment can also significantly reduce the time needed to complete each 
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sampling event, will promote consistency in the sampling, and may reduce sampling bias 
by having the pump's intake at a constant depth. · 

A. Initial Water Level 

Measure the water level in the well before installing the pump if a non-dedicated pump is 
being used. The initial water level is recorded on the purge form ~r in the field logbook. 

B. Install Pump 

Lower pump, safety cable, tubing and electrical lines slowly (to minimize disturbance) into 
the well to the appropriate depth (may not be the mid-point of the screen/open interval). 
The Sampling and Analysis Plan/Quality Assurance Project Plan should specify the 
sampling depth (used previously), or provide criteria for selection of intake depth for each 
:qew well. If possible keep the pump intake at least two feet above the bottom of the well, 
to minimize mobilization of particulates present in the bottom of the well. 

Pump tubing lengths, above the top of well casing should be kept as short as possible to 
minimize heating the groundwater in the tubing by exposure to sun light and ambient air 

· temperatures. Heating may cause the groundwater to degas, which is unacceptable for the 
collection of samples for voe and dissolved gases analyses. 

C. Measure Water Level 

Before starting pump, measure water level. Install recording pressure transducer, if used to 
track drawdowns, to initialize starting condition. 

D. Purge Well 

From the time the pump starts purging and until the time the samples are collected, the 
purged water is discharged into a graduated bucket to determine the total volume of . . 

groundwater purged. This information is recorded on the purge form or in the field 
logbook. 

Start the pump at low speed and slowly increase the speed until discharge occurs. Cb.eek 
water level. Check equipment for water leaks and if present fix or replace the affected 
equipment. Try to match pumping rate used during previous sampling event(s). 
Otherwise, adjust pump speed until there is little or no water level drawdown. If the 
minimai'drawdown that can be achieved exceeds 0.3 feet, but remains stable, continue 
purgmg. 
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Monitor and record the water level and pumping rate every five minutes (or as appropriate) 
during purging. Record any pumping rate adjustments (both time and flow rate). Pumping 
rates should, as needed, be reduced to the minimum capabilities of the pump to ensure 
stabilization of the water level. Adjustments are best made in the first fifteen minutes of 
pumping in order to help minimize purging time. During pump start-up, drawdown may 
exceed the 0.3 feet target and then "recover" somewhat as pump flow adjustments are 
made. Purge volume calculations should utilize stabilized drawdown value, not the initial . 
drawdown. If the initial water level is above the top of the screen do not allow the water 
level to fall into the well screen. The final purge volume must be greater than the 
stabilized drawdown volume plus the pump's tubing volume. If the drawdown has 
exceeded 0.3 feet and stabilizes, calculate the volume of water between the initial water 
level and the stabilized water level. Add the volume of the water which occupies the 
pump's tubing to this calculation. This combined volume of water needs to be purged 
from the well after the water level has stabilized before samples are collected. 

Avoid the use of constriction devices on the tubing to decrease the flow rate because the 
constrictor will cause a pressure difference in the water column. This will cause the 
groundwater to degas and result in a loss ofVOCs and dissolved gasses in the groundwater 
samples. 

Note: the flow rate used to achieve a stable pumping level should remain constant while 
monitoring the indicator parameters for stabilization and while collecting the samples. 

Wells with low recharge rates may require the use of special pumps capable of attaining 
very low pumping rates (e.g., bladder, peristaltic), and/or the use of dedicated equipment. 
For new monitoring wells, or wells where the following situation has not occurred before, 
if the recovery rate to the well is less than 50 mL/min., or the well is being essentially 
dewatered during purging, the well should be sampled as soon as the water level has 
recovered sufficiently to collect the volume needed for all anticipated samples. The project 
manager or field team leader will need to make the decision when samples should be 
collected, how the sample is to be collected, and the reasons recorded on the purge form or 
in the field logbook. A water level measurement needs to be performed and recorded 
before samples are collected. If the project manager decides to collect the samples using 
the pump, it is best during this recovery period that the pump intake tubing not be 
removed, since this will aggravate any turbidity problems. Samples in this specific 
situation may be collected without stabilization of indicator field parameters. Note that 
field conditions and efforts to overcome problematic situations must be recorded in order 
to support field decisions to deviate from normal procedures described in this SOP. If this 
type of problematic situation persists in a well, then water sample collection should be 
changed to a passive or no-purge method, if consistent with the site's DQOs, or have a new 
well installed. 
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After the water level has stabilized, connect the "T" connector with a valve and the flow
through-cell to monitor the indicator field parameters. If excessive turbidity is anticipated 
or encountered with the pump startup, the well may be purged for a while without 
connecting up the flow-through-cell, in order to minimize particulate buildup in the cell 
(This is a judgment call made by the sampler). Water level drawdown measurements 
should be made as usual. Ifpossible, the pump may be instalied the day before ·purging to 
allow particulates that were disturbed during pump insertion to settle. 

During well purging, monitor indicator field parameters (turbidity, temperature, specific 
conductance, pH, ORP, DO) at a frequency of five minute intervals or greater. The pump's 
flow rate must be able to "tum over" at least one flow-through-cell volume between 
measurements (for a 250 mL flow-through-cell with a flow rate of 50 mLs/min., the 
monitoring frequency would be every five minutes; for a 500 mL flow-through-cell it 
would be every ten minutes). If the cell volume cannot be replaced in the five minute 
interval, then the time between measurements must be increased accordingly. Note: during 
the early phase of purging emphasis should be put on minimizing and stabilizing pumping 
stress, and recording those adjustments followed by stabilization of indicator parameters. 
Purging is considered complete and sampling may begin when all the above indicator field 
parameters have stabilized. Stabilization is considered to be achieved when three · 
consecutive readings are within the following limits: 

Turbidity (10% for values greater than 5 NTU; ifthree Turbidity values are less 
than 5 NTU, consider the values as stabilized), 

Dissolved Oxygen (10% for values greater than 0.5 mg/L, ifthree Dissolved 
Oxygen values are less than 0.5 mg/L, consider the values as 
stabilized), 

Specific Conductance (3%), 
Temperature (3%), 
pH(± 0.1 unit), 
Oxidation/Reduction Potential ( ± 10 millivolts). 

All measurements, except turbidity, must be obtained using a flow-through-cell. Samples 
for turbidity measurements are obtained before water enters the flow-through-cell. 
Transparent flow-through-cells are preferred, because they allow field personnel to watch 
for particulate build-up within the cell. This build-up may affect indicator field parameter 
values measured within the cell. If the cell needs to be cleaned during purging operations, 
continue pumping and disconnect cell for cleaning, then reconnect after cleaning and 
continue monitoring activities. Record start and stop times and give a brief description of 
cleaning activities. 
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The flow-through-cell must be designed in a way that prevents gas bubble entrapment in 
the cell. Placing the flow-through-cell at a 45 degree angle with the port facing upward can 
help remove bubbles from the flow-through-cell (see Appendix B Low-Flow Setup 
Diagram). All during the measurement process, the flow-through-cell must remain free of 
any gas bubbles. Otherwise, the monitoring probes may act erratically. When the pump is 
turned off or cycling on/off (when using a bladder pump), water in the cell must not drain 
out. Monitoring probes must remain submerged in water at all times. 

F. Collect Water Samples 

When samples are collected for laboratory analyses, the pump's tubing is disconnected 
from the "T" connector with a valve and the flow-through-cell. The samples are collected 
directly from the pump's tubing. Samples must not be collected from the flow-through-cell 
or from the "T" connector with a valve. 

voe samples are normally collected first and directly into pre-preserved sample 
containers. However, this may not be the case for all sampling locations; the SAP/QAPP 
should list the order in which the samples are to be collected based on the project's 
objective(s ). Fill all sample containers by allowing the pump discharge to flow gently 
down the inside of the container with minimal turbulence. 

If the pump's flow rate is too high to collect the VOC/dissolved gases samples, collect the 
other samples first. Lower the pump's flow rate to a reasonable rate and collect the 
VOCI dissolved gases samples and record the new flow rate. 

During purging and sampling, the centrifugal/peristaltic pump tubing must remain filled 
with water to avoid aeration of the groundwater. It is recommended that 1/4 inch or 3/8 
inch (inside diameter) tubing be used to help insure that the sample tubing remains water 
filled. If the pump tubing is not completely filled.to the sampling point, use the following 
procedure to collect samples: collect non-VOC/dissolved gases samples first, then increase 
flow rate slightly until the water completely fills the tubing, collect the VOCI dissolved 
gases samples, and record new drawdown depth and flow rate. 

For bladder pumps that will be used to collect VOC or dissolved gas samples, it is 
recommended that the pump be set to deliver long pulses of water so that one pulse will fill 
a 40 mL VOC vial. . 

Use pre-preserved sample containers or add preservative, as required by analytical 
methods, to the samples immediately after they are collected. Check the analytical methods 
(e.g. EPA SW-846, 40 CFR 136, water supply, etc.) for additional information on 
preservation. 
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If determination of filtered metal concentrations is a sampling objective, collect filtered 
water samples using the same low flow procedures. The use of an in-line filter (transparent 
housing preferred) is required, and the filter size (0.45 µmis commonly used) should be 
based on the sampling objective. Pre-rinse the filter with groundwater prior to sample 
collection. Make sure the filter is free of air bubbles before samples are collected. 
Preserve the filtered water sample immediately. Note: filtered water samples are not an 
acceptable substitute for unfiltered samples when the monitoring objective is to obtain 
chemical concentrations of total mobile contaminants in groundwater for human health or 
ecological risk calculations. 

Label each sample as collected. Samples requiring cooling will be placed into a cooler 
with ice or refrigerant for delivery to the laboratory. Metal samples after acidification to a 
pH less than 2 do not need to be cooled. 

G. Post Sampling Activities 

If a recording pressure transducer is used to track drawdown, re-measure water level with 
tape. 

After collection of samples, the pump tubing may be dedicated to the well for re-sampling 
(by hanging the tubing inside the well), decontaminated, or properly discarded. -

Before securing the well, measure and record the well depth (to 0.1 ft.), if not measured the 
day before purging began. Note: measurement of total well depth annually is usually 
sufficient after the initial low stress sampling event. However, a greater frequency may be 
needed if the well has a "silting" problem or if confirmation of well identity is needed. 

Secure the well. 

DECONTAMINATION 

Decontaminate sampling equipment prior to use in the first well and then following 
sampling of each well. Pumps should not be removed between purging and sampling 
operatio:µs. The pump, tubing, support cable and electrical wires which were in contact 
with the well should be decontaminated by one of the procedures listed below. 

The use of dedicated pumps and tubing will reduce the amount of time spent on 
decontamination of the equipment. If dedicated pumps and tubing are used, only the initial 
sampling event will require decontamination of the pump and tubing. 
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Note ifthe previous equipment blank data showed that contaminant(s) were present after 
using the below procedure or the one described in the SAP/QAPP, a more vigorous 
procedure may be needed. 

Procedure 1 

Decontaminating solutions can be pumped from either buckets or short PVC casing 
sections through the pump and tubing. The pump may be disassembled and flushed with 
the decontaminating solutions. It is recommended that detergent and alcohol be used 
sparingly in the decontamination process and water flushing steps be extended to ensure 
that any sediment trapped in the pump is removed. The pump exterior and electrical wires 
must be rinsed with the decontaminating solutions, as well. The procedure is as follows: 

Flush the equipment/pump with potable water. 

Flush with non-phosphate detergent solution. If the solution is recycled, the solution must 
be changed periodically. 

Flush with potable or distilled/deionized water to remove all of the detergent solution. If 
the water is recycled, the water must be changed periodically. 

Optional - flush with isopropyl alcohol (pesticide grade; must be free ofketones {e.g., 
acetone}) or with methanol. This step may be required if the well is highly contaminated or 
if the equipment blank data from the previous sampling event show that the level of 
contaminants is significant. 

Flush with distilled/deionized water. This step must remove all traces of alcohol (if used) 
from the equipment. The final water rinse must not be recycled. 

Procedure 2 

Steam clean the outside of the submersible pump. 

Pump hot potable water from the steam cleaner through the inside of the pump. This can 
be accomplished by placing the pump inside a three or four inch diameter PVC pipe with 
end cap. Hot water from the steam cleaner jet will be directed inside the PVC pipe and the 
pump exterior will be cleaned. The hot water from the steam cleaner will then be pumped 
from the PVC pipe through the pump and collected into another container. Note: additives 
or solutions should not be added to the steam cleaner. 

Pump non-phosphate detergent solution through the inside of the pump. If the solution is 
recycled, the solution must be changed periodically. 
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Pump potable water through the inside of the pump to remove all of the detergent solution. 
If the solution is recycled, the solution must be changed periodically. 

Pump distilled/deionized water through the pump. The final water rinse must not be 
recycled. 

FIELD QUALITY CONTROL 

Quality control samples are required to verify that the sample collection and handling 
process has not compromised the quality of the groundwater samples. All field quality 
control samples must be prepared the same as regular investigation samples with regard to 
sample volume, containers, and preservation. Quality control samples include field 
duplicates, equipment blanks, matrix spike/matrix spike duplicates, trip blanks (VOCs), 
and temperature blanks. 

FIELD LOGBOOK 

A field log shall be kept to document all groundwater field monitoring activities (see 
Appendix C, example table), and record the following for each well: 

Site name, municipality, state. 

Well identifier, latitude-longitude or state grid coordinates. 

Measuring point description (e.g., north side of PVC pipe). 

Well depth, and measurement technique. 

Well screen length. 

Pump depth. 

Static water level depth, date, time and measurement technique. 

Presence and thickness of immiscible liquid (NAPL) layers and detection method. 

Pumping rate, drawdown, indicator parameters values, calculated or measured total volume 
pumped, and clock time of each set of measurements. 

Type of tubing used and its length. 



Type of pump used. 

Clock time of start and end of purging and sampling activity. 
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Types of sample bottles used and sample identification numbers. 

Preservatives used. 

Parameters requested for analyses. 

Field observations during sampling event. 

Name of sample collector(s). 

Weather conditions, including approximate ambient air ,temperature. 

QA/QC data for field instruments. 

Any problems encountered should be highlighted. 

Description of all sampling/monitoring equipment used, including trade names, model 
number, instrument identification number, diameters, material composition, etc. 

DATA REPORT 

Data reports are to include laboratory analytical results, QA/QC information, field 
indicator parameters measured during purging, field instrument calibration information, 
and whatever other field logbook information is needed to allow for a full evaluation of 
data usability. 

Note: the use of trade, product, or firm names in this sampling procedure is for descriptive 
purposes only and does not constitute endorsement by the U.S. EPA. 
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Before selecting a peristaltic pump to collect groundwater samples for VOCs and/or 
dissolved gases (e.g., methane, carbon dioxide, etc.) consideration should be given to the 
following: 

.. 

• 

The decision of whether or not to use a peristaltic pump is dependent on the 
intended use of the data. 
If the additional sampling error that may be introduced by this device is NOT of 
concern for the VOC/dissolved gases data's intended use, then this device may be 
acceptable. 
If minor differences in the groundwater concentrations could effect the decision, 
such as to continue or terminate groundwater cleanup or whether the cleanup goals 
have been reached, then this device should NOT be used for VOCI dissolved gases 
sampling. In these cases, centrifugal or bladder pumps are a better choice for more 
accurate results. 

EPA and USGS have documented their concerns with the use of the peristaltic pumps to 
collectwater sample in the below documents. 

• 

• 

• 

• 

"Suction Pumps are not recommended because they may cause degassing, pH 
modification, and loss of volatile compounds" A Compendium of Supe1fund Field 
Operations Methods, EPA/540/P-87/001, December 1987. 
"The agency does not recommend the use of peristaltic pumps to sample ground 
water particularly for volatile organic analytes" RCRA Ground-Water Monitoring 
Draft Technical Guidance, EPA Office of Solid Waste, November 1992. 
"The peristaltic pump is limited to shallow applications and can cause degassing 
resulting in alteration of pH, alkalinity, and volatiles loss", Low-flow (Minimal 
drawdown) Ground-Water Sampling Procedures, by Robert Puls & Michael 
Barcelona, April 1996, EP A/540/S-95/504. 
"Suction-lift pumps, such as peristaltic pumps, can operate at a very low pumping 
rate; however, using negative pressure to lift the sample can result in the loss of 
volatile analytes'', USGS Book 9 Techniques of Water-Resources Investigation, 
Chapter A4. (Version 2.0, 9/2006). 
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SUMMARY OF SAMPLING INSTRUCTIONS 

These instructions are for using an adjustable rate, submersible pump or a peristaltic pump 
with the pump's intake placed at the midpoint of a 10 foot or less well screen or an open 
interval. The water level in the monitoring well is above the top of the well screen or ope_n 
interval, the ambient temperature is above 32 °F, and the equipment is not dedicated. Field 
instruments are already calibrated. The equipment is setup according to the diagram at the 
end of these instructions. 

1. Review well installation information. Record well depth, length of screen or open 
interval, and depth to top of the well screen. Determine the pump's intake depth (e.g., 
mid-point of screen/open interval). 

2. On the day of sampling, check security of the well casing, perform any safety checks 
needed for the site, lay out a sheet of polyethylene around the well (if necessary), and setup 
the equipment. If necessary a canopy or an equivalent item can be setup to shade the 
pump's tubing and flow-through-cell from the sun light to prevent the sun light from 
heating the groundwater. 

3. Check well casing for a reference mark. If missing, make a reference mark. Measure 
the water level (initial) to 0.01 ft. and record this information. 

4. Install the pump's intake to the appropriate depth (e.g., midpoint) of the well screen or 
open interval. Do not tum-on the pump at this time. · 

5. Measure water level and record this information. 

6. Tum-bn the pump and discharge the groundwater into a graduated waste bucket. Slowly 
increase the flow rate until the water level starts to drop. Reduce the flow rate slightly so 
the wate~ level stabilizes. Record the pump's settings. Calculate the flow rate using a 
graduated container and a stop watch. Record the flow rate. Do not let the water level drop 
below the top of the well screen. 

If the groundwater is highly turbid or colored, continue to discharge the water into the 
bucket until the water clears (visual observation); this usually takes a few minutes. The 
turbid or colored water is usually from the well being disturbed during the pump 
installation. If the water does not clear, then you need to make a choice whether to 
continue purging the well (hoping that it will clear after a reasonable time) or continue to 
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the next step. Note, it is sometimes helpful to install the pump the day before the sampling 
event so that the disturbed materials in the well can settle out. 

If the water level drops to the top of the well screen during the purging of the well, stop 
purging the well, and do the following: 

Wait for the well to recharge to a sufficient volume so samples can be collected. 
This may take awhile (pump maybe removed from well, if turbidity is not a 
problem). The project manager will need to make the decision when samples 
should be collected and the reasons recorded in the site's log book. A water level 
measurement needs to be performed and recorded before samples are collected. 
When samples are being collected, the water level must not drop below the top of 
the screen or open interval. Collect the samples from the pump's tubing. Always· 
collect the VOCs and dissolved gases samples first. Normally, the samples 
requiring a small volume are collected before the large volume samples are 
collected just in case there is not sufficient water in the well to fill all the sample 
containers. All samples must be collected, preserved, and stored according to the 
analytical method. Remove the pump from the well and decontaminate the 
sampling equipment. 

If the water level has dropped 0.3 feet or less from the initial water level (water level 
measure before the pump was installed); proceed to Step 7. If the water level has dropped 
more than 0.3 feet, calculate the volume of water between the initial water level and the 
stabilized water level. Add the volume of the water which occupies the pump's tubing to 
this calculation. This combined volume of water needs to be purged from the well after the 
.water level has stabilized befor~ samples are be collected. 

7. Attach the pump's tubing to the "T" connector with a valve (or a three-way stop cock). 
The pump's tubing from the well casing to the "T" connector must be as short as possible 
to prevent the groundwater in the tubing from heating up from the sun light or from the 
ambient air. Attach a short piece of tubing to the other end of the end of the "T" connector 
to serve as a sampling port for the turbidity samples. Attach the remaining end of the "T" 
connector to a short piece of tubing and connect the tubing to the flow-through-cell bottom 
port. To the top port, attach a small piece of tubing to direct the water into a calibrated 
waste bucket. Fill the cell with the groundwater and remove all gas bubbles from the cell. 
Position the flow-through-cell in such a way that if gas bubbles enter the cell they can 
easily exit the cell. If the ports are on the same side of the cell and the cell is cylindrical 
shape, the cell can be placed at a 45-degree angle with the ports facing upwards; this 
position should keep any gas bubbles entering the cell away from the monitoring probes 
and allow the gas bubbles to exit the cell easily (see Low-Flow Setup Diagram). Note, 
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make sure there are no gas bubbles caught in the probes' protective guard; you may need to 
shake the cell to remove these bubbles. 

8. Turn-on the monitoring probes and turbidity meter. 

9. Record the temperature, pH, dissolved oxygen, specific conductance, and 
oxidation/reduction potential measurements. Open the valve on the "T" connector to 
collect a sample for the turbidity measurement, close the valve, do the measurement, and 
record this measurement. Calculate the pump's flow rate from the water exiting the flow
through-cell using a graduated container and a stop watch, and record the measurement. 
Measure and record the water level. Check flow-through-cell for gas bubbles and 
sediment; if present, remove them. 

10. Repeat Step 9 every 5 minutes or as appropriate until monitoring parameters stabilized. 
Note at least one flow-through-cell volume must be exchanged between readings. If not, 
the time interval between readings will need to be increased. Stabilization is achieved 
when three consecutive measurements are within the following limits: 

Turbidity (10% for values greater than 5 NTUs; ifthree Turbidity values are less 
than 5 NTUs, consider the values as stabilized), 

Dissolved Oxygen (10% for values greater than 0.5 mg/L, ifthree Dissolved 
Oxygen values are less than 0.5 mg/L, consider the values as 
stabilized), 

Specific Conductance (3%), 
Temperature (3%), 
pH(± 0.1 unit), 
Oxidation/Reduction Potential ( ± 10 millivolts). 

' 
If these stabilization requirements do not stabilize in a reasonable time, the probes may 
have been coated from the materials in the groundwater, from a buildup of sediment in the 
flow-through-cell, or a gas bubble is lodged in the probe. The cell and the probes will need 
to be cleaned. Turn-off the probes (not the pump), disconnect the cell from the "T" 
connector and continue to purge the well. Disassemble the cell, remove the sediment, and 
clean the probes according to the manufacturer's instructions. Reassemble the cell and 
connect the cell to the "T" connector. Remove all gas bubbles from the cell, turn-on the 
probes, and continue the measurements. Record that the time the cell was cleaned. 

11. When it is time to collect the groundwater samples, turn-off the monitoring probes, ~d 
disconnect the pump's tubing from the "T" connector. If you are using a centrifugal or 
peristaltic pump check the pump's tubing to determine if the tubing is completely filled 
with water (no air space). 
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All samples must be collected and preserved according to the analytical method. voes 
and dissolved gases samples are normally collected first and directly into pre-preserved 
sample containers. However, this may not be the case for all sampling locations; the 
SAP/QAPP should list the order in which the samples are to be collected based on the 
project's objective(s). Fill all sample containers by allowing the pump discharge to flow 
gently down the inside of the container with minimal turbulence. 

If the pump's tubing is not completely filled with water and the samples are being 
collected for voes and/or dissolved gases analyses using a centrifugal or peristaltic pump~ 
do _the following: 

All samples must be collected and preserved according to the analytical method. 
The voes and the dissolved gases (e.g., methane, ethane, ethene, and carbon 
dioxide) samples are collected last. When it becomes time to collect these samples 
increase the pump's flow rate until the tubing is completely filled. Collect the 
samples and record the new flow rate. 

12. Store the samples according to the analytical method. 

13. Record the total purged volume (graduated waste bucket). Remove the pump from the 
well and decontaminate the sampling equipment. 
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APPENDIXC 
EXAMPLE (Minimum Requirements) 

WELL. PURGING-FIELD WATER QUALITY MEASUREMENTS FORM 

Location (Site/Facility Name) Depth to I of screen 
Well Number Date (below MP) top bottom 
Field Personnel Pump Intake at (ft. below MP) 
Sampling Organization Purging Device; (pump type) 
Identify MP Total Volume Purged 

Clock Water Pump Purge Cum. Temp. Spec. pH ORP3 DO Turb- Comments 
Time Depth Dial1 Rate Volume oc Cond.2 mv mg/L idity 
24HR below ml/min Purged µSiem NTU 

MP ft liters 

Stabilization Criteria 3% 3% ±0.1 ± 10 mv 10% 10% 

1. Pump dial setting (for example: hertz, cycles/min, etc). 
2. µSiemens per cm(same as µmhos/cm)at 25°C. 
3. Oxidation reduction potential (ORP) 
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Attachment 3 
Plan and Procedures for the Inadvertent Discovery of Cultural 
Resources and Human Skeletal Remains 
RM11E Project Area, Portland, Oregon 
 

The RM11E Participation Group plans to conduct surface sediment sampling, riverbank soil 
sampling, and monitoring well installation as part of the Supplemental Remedial Investigation 
and Feasibility Study (RI/FS). This work is being conducted pursuant to the Statement of Work 
(SOW) contained within the Administrative Settlement Agreement and Order on Consent 
(Settlement Agreement) (U.S. Environmental Protection Agency [EPA] Region 10, CERCLA 
Docket No. 10-2013-0087). These investigations are supplementary to the RI/FS for the Portland 
Harbor Superfund Site and are targeted to facilitate selection and design of a final remedy at the 
RM11E Project Area.  

The following Inadvertent Discovery Plan (IDP) outlines procedures to follow, in accordance 
with state and federal laws, if archaeological materials or human remains are discovered. 

Introduction 
Cultural resources are extremely important to our Tribal nations and to our state’s sense of 
identity and history. Tribal cultural resources can include ceremonial artifacts and objects at 
burial sites. The locations of burials and their associated human remains are also of great 
importance to the traditions and identity of Tribes. Properties that contain cultural resources are 
of critical significance to Tribal nations.  Therefore, it is extremely important that identification 
and protection of cultural resources be considered carefully in planning for any ground-
disturbing activities at a site.  

The Cultural Resource Monitoring River Mile 11 East Focused Sediment Characterization, Willamette 
River, Portland, Multnomah County, Oregon identified a moderate to high likelihood that 
archaeologically sensitive artifacts exist onsite (SWCA, 2010).  Previous RM11E sediment 
investigations found numerous historic debris, which consisted of a mix of fragments including 
brick, nails, unknown metal, glass, ceramics, wood and plastic as well as recent anthropogenic 
debris mixed in with river sediments of sand, gravel, and silt. The debris appeared to be the 
result of a large amount of land-derived debris and fill pushed into the Willamette River 
channel during shoreline demolition events and historic structures at sites. No prehistoric 
archaeological materials or evidence of intact subsurface prehistoric cultural deposits were 
observed during the course of previous work.  



Inadvertent Discovery Plan 
Final  Supplemental Remedial Investigation/Feasibility Study Work Plan Page 2 
River Mile 11 East - Portland, Oregon  October 2013 

This document provides guidelines should someone discover a cultural or archaeological 
resource onsite. It is important that workers onsite comply with applicable state and federal 
laws protecting these cultural resources.  

Recognizing Cultural Resources 
A cultural resource discovery could be prehistoric or historic. Examples include: 

• An accumulation of shell, burned rocks, or other food related materials,  

• Bones or small pieces of bone, 

• An area of charcoal or very dark stained soil with artifacts, 

• Stone tools or waste flakes (i.e. an arrowhead, or stone chips), 

• Clusters of tin cans or bottles, logging or agricultural equipment that appear to be older 
than 50 years, 

• Buried railroad tracks, decking, or other industrial materials. 

When in doubt, assume the material is a cultural resource. 

Inadvertent Discovery Plan Procedures 
Due to the potential to encounter archaeologically sensitive artifacts in the RM11E Project Area, 
David Ellis of Willamette Cultural Resources Associates, LTD. (Willamette CRA) and his team 
will be retained to oversee potential cultural resources found on the Site during surface 
sediment sampling and groundwater monitoring well installation activities. A professional 
archaeologist from Willamette CRA will provide training to GSI field staff to define what kind 
of artifacts and deposits require examination and documentation by an archaeologist.  This 
training would also address which materials and/or deposits are to receive less intensive 
documentation and the standards for minimal documentation.  The archaeologist will also be 
present during the initial sampling to inspect surface sediment samples and soil cores and 
supplement the training, particularly when drilling in native soils, and will be on-call during 
the remainder of sampling activities.  

If archaeologically sensitive prehistoric or historic artifacts are discovered when the 
archaeologist is not on site (i.e., on-call), the following steps will be taken: 

STEP 1: STOP WORK. If any GSI employee, contractor or subcontractor believes that he or she 
has uncovered a cultural resource that requires examination by an archaeologist at any point in 
the project, all work adjacent to the discovery must stop.  

STEP 2: NOTIFY MONITOR. The Field Director (GSI) will notify the project archeologist  to 
examine the material in question. If the archeologist determines that the artifact(s) and/or 
deposits require formal documentation, they will follow the IDP procedures listed below and 
inform GSI staff when/if sampling activities may resume.  
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STEP 3: NOTIFY GSI PROJECT MANAGEMENT. If the project archeologist initiates the IDP 
procedures listed below, the Field Director (GSI) should notify the senior Project Manager 
(Dave Livesay) who will subsequently inform the RM11E Participation Group of the status of 
such activities. If deemed appropriate by the project archeologist and the Project Manager, 
sampling activities may recommence in a different area of the Site while awaiting the results of 
the applicable IDP consultations. 

The following presents specific IDP procedures for the RM11E site.  

• If any previously unidentified archaeological materials are encountered by onsite staff or the 
onsite project archaeologist, all work at and adjacent to the discovery shall cease 
immediately. The project geologist or project archeologist will follow State Historic 
Preservation Office (SHPO) guidelines for known sites and isolated finds (ORS 358.905-
385.955 or sites along scenic waterways (ORS 390.805-390.925). 

• If isolated artifacts (designated by SHPO as less than 10 artifacts of non-diagnostic quality) 
are recovered sampling may continue. 

• If a site of 10 or more artifacts or a feature is encountered during sampling, the sampling 
process will be halted at that individual sampling location and the SHPO will be consulted. 
No ground-disturbing activities will recommence at that individual sampling location until 
SHPO concurs with the site assessment and recommendation. 

• If human remains or funerary objects are encountered the Oregon State Police, SHPO, and 
the appropriate tribes will be notified in accordance with Oregon state laws and regulations 
(ORS 97.740-97.760; State Executive Order Number 96-30).  The Multnomah County Medical 
Examiner will also be notified if human remains are encountered.  . 

o If human remains are encountered, they should be treated with dignity and respect 
at all times. Cover the remains with a tarp or other materials (not soil or rocks) for 
temporary protection in place and to shield them from being photographed. Do not 
call 911 or speak with the media. 

• If faunal (bone) material is observed in a grab sample and is clearly not fish or bird bone, the 
project archeologist immediately will contact a supervisory archaeologist with osteological 
training to determine if the bone is human or animal. Work will be halted until the 
osteological determination has been made.  

Documentation of Archaeological Materials  
All historic artifacts collected from grab samples will be analyzed, catalogued and temporarily 
curated. Ultimate disposition of cultural materials will be determined in consultation with 
SHPO, or any other applicable tribes and agencies. 

All archaeologically sensitive prehistoric or historic cultural material discovered during project 
construction will be recorded by a professional archaeologist on a form using standard 
techniques. Site overviews, features, and artifacts will be photographed; stratigraphic profiles 
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and soil/sediment descriptions will be prepared for subsurface exposures. Discovery locations 
will be documented on scaled site plans and site location maps.  

Archaeological discoveries will be documented and reported to SHPO, other potential federal 
agencies, and any potentially affected tribe(s). If no cultural resources are encountered, the 
project archeologist will sign a compliance certification and summarize all observations for 
inclusion in the Field Sampling and Data Report. 

Finds of incidental debris that do not warrant formal documentation will be provided to 
Willamette CRA for review and integration into the Field Sampling and Data Report. 

References 
SWCA Environmental Consultants, 2010. Cultural Resource Monitoring Rive mile 11 East Focused 

Sediment Characterization Willamette River, Portland, Multnomah County, Oregon. April 
2010. Prepared for GSI Water Solutions, Inc. 
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Section 1.  Introduction 

This Surface Sediment Sampling and Analysis Plan (SAP) Addendum, prepared by GSI Water 
Solutions, Inc. (GSI), for the River Mile 11 East (RM11E) Project Area is submitted by Cargill, 
Inc. (Cargill); CBS Corporation; City of Portland (City); DIL Trust; Glacier Northwest, Inc. 
(Glacier NW); and PacifiCorp, collectively referred to as the RM11E Group. This SAP 
Addendum is a component of the Supplemental Remedial Investigation and Feasibility Study 
(RI/FS) Work Plan (Work Plan) that provides a detailed description of the work being 
conducted pursuant to the Statement of Work (SOW) contained within the Administrative 
Settlement Agreement and Order on Consent (Settlement Agreement) (U.S. Environmental 
Protection Agency [EPA] Region 10, CERCLA Docket No. 10-2013-0087). These investigations 
are supplementary to the RI/FS for the Portland Harbor Superfund Site (Portland Harbor) and 
are targeted to facilitate selection and design of a final remedy at the RM11E Project Area.  

The RM11E Project Area is shown in Figure 1-1 and lies between approximately RM 10.9 and 
RM 11.6 along the east bank of the Willamette River and includes Area of Potential Concern 
(AOPC) 25 (from the Draft FS for the Portland Harbor) and the riverbank area to the top of the 
bank. The shoreline area includes numerous dock structures and public and private stormwater 
outfalls. 

1.1 Purpose and Objectives 
The purpose of the work described in this SAP Addendum is to (1) further characterize the 
extent of polychlorinated biphenyl (PCB) concentrations north of the Fremont Bridge, and (2) 
collect under-dock surface sediment samples to support the Implementability Study described 
in Section 2.9 of the SOW. The purpose of the Implementability Study is to assess how the 
current site components (banks, outfalls, docks, and utilities), marine operations, and river 
dynamics may impact the selection of the remedial alternatives and the remedial design.  

This SAP Addendum is designed to meet the following objectives: 

• Measure and further delineate PCB levels in surface sediment between RM 10.9 and RM 
11.0 in and adjacent to locations where PCBs previously were detected in surface 
sediment (see Figure 1-2).    

• Verify PCB levels in surface sediment beneath the main Glacier NW and Cargill docks. 
These data will be used to inform design and/or remedial action implementability 
considerations associated with these active docking areas. 

1.2 Summary of Existing Sediment Data 
As part of the Portland Harbor RI/FS process, the Lower Willamette Group (LWG) and the City 
have collected and analyzed more than 60 surface sediment grab samples in the RM11E Project 
Area. Several additional surface sediment samples have been collected by other parties to 
support activities such as environmental permitting and maintenance dredging at waterfront 
facilities. Existing sediment data are included in the LWG’s Site Characterization and Risk 
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Assessment (SCRA) Database and the FS Sediment Database, and are discussed in the Draft 
Final RI Report (Integral et al., 2011) and Draft FS Report (Integral et al., 2012). Previous 
sediment investigations that have been conducted in the RM11E Project Area are described in 
Section 3.3 and Section 6.2.1 of the Work Plan. 

The downstream margin of the AOPC (i.e., downstream of the Fremont Bridge) has two PCB 
Aroclor surface concentrations exceeding the Alternative F remedial action level (RAL) of 75 
micrograms/kilogram (µg/Kg). All other surface samples are below this RAL. The extent of this 
delineated Alternative F sediment management area, which currently extends into the 
navigation channel, may be overestimated because of low data density for the area downstream 
of the bridge. Additionally, upriver sediment may have deposited in this area and natural 
recovery already may have occurred. Sample ID WLCDRD05PG06363 at 200 µg/Kg was 
collected in 2005 and sample LW3-G77 at 95 µg/Kg was collected in 2007. 

1.3 SAP Addendum Preparation 
This SAP Addendum builds upon the approach and methodologies followed in the RM11E 
Focused Sediment Characterization (GSI, 2009a) and is based closely on the LWG’s Portland 
Harbor RI/FS Round 3B Comprehensive Sediment and Bioassay Testing Field Sampling Plan 
(Integral, 2007). Changes from the RM11E Focused Sediment Characterization SAP are 
described in this SAP Addendum and include an updated project team, new sampling stations, 
revised analyte list, and new schedule. The RM11E Focused Sediment Characterization SAP 
should be consulted for additional details regarding sampling and field procedures whereas the 
Quality Assurance Project Plan (QAPP) Addendum (Appendix A of the Work Plan) and Section 
7 of the Work Plan should be consulted for additional details regarding the analytical 
procedures and laboratory quality assurance/quality control (QA/QC) requirements and the 
data management procedures, respectively.  
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Section 2.  Project Organization 

This section summarizes the organizational structure, responsibilities, and resources employed 
to support this SAP Addendum, including field activities, laboratory services, data validation, 
data management, and reporting. Additional details are provided in the RM11E Focused 
Sediment Characterization SAP (GSI, 2009a) and the QAPP Addendum (Appendix A of the 
Work Plan). 

2.1  Team Organization and Responsibilities 
This SAP Addendum will be implemented by a team of consultants and subcontractors that will 
be retained by GSI. GSI is under contract to Dalton, Olmsted & Fuglevand, Inc. (DOF), which 
was retained as the primary common consultant by the RM11E Group.  

2.1.1  Project Manager 
Dave Livesay, RG (GSI), is the senior Project Manager (PM). In this role, he will oversee all 
phases of the work and will be the point of contact for the DOF team to the RM11E Group and 
the regulatory agencies. Dave will work closely with the Field Director (FD), discussed below, 
and other project staff members to ensure that the project objectives are achieved. Principal 
deviations from the SAP will not be made without prior approval from the PM.   

The PM generally is responsible for the following: 

• Oversee the planning and implementation of all field sampling efforts in accordance 
with this SAP Addendum. 

• Coordinate with the FD to address any field problems, approve deviations from this 
SAP Addendum, and resolve any emergencies that may arise.   

• Communicate with the RM11E Group regarding the schedule, performance, and any 
anticipated deviations from sampling and analysis activities. 

2.1.2  Field Director  
Erin Carroll, RG (GSI), is the Technical Project Lead (TPL) for the Supplemental RI/FS 
investigations and serves as the FD for the supplemental sediment sampling activities. She will 
report directly to the PM and coordinate with other project staff members. The FD generally is 
responsible for the following: 

• Serve as the registered geologist (RG) in conducting geological interpretations. 

• Direct the planning and implementation of all field sampling efforts, including 
arranging for necessary sampling equipment and overseeing the operations of vessel 
subcontractors (described below). 

• Coordinate with the owners of waterfront properties with active working docks, marine 
operations, and vessel traffic to ensure that, to the extent possible, the consultant team’s 



Surface Sediment Sampling and Analysis Plan Addendum 
Final Supplemental Remedial Investigation/Feasibility Study Work Plan Page 4 
River Mile 11 East - Portland, Oregon  October 2013 

access to these properties will not interfere with the normal activities conducted at these 
properties, and will accommodate periodic operational and security limitations resulting 
from these operational activities.   

• Mobilize for field work and direct all aspects of the sampling to ensure that the 
appropriate procedures and methods are used in accordance with this SAP Addendum. 

• Coordinate closely with the PM, Sampling and Analysis Coordinator (SAC), and field 
staff members to address any field problems, deviations from this SAP Addendum, or 
emergencies that may arise.  

• Function as the Field Safety Officer and ensure that the sampling activities adhere to the 
Health and Safety Plan (HSP) and are in general compliance with 29 Code of Federal 
Regulations (CFR) 1910.120. 

• Track the schedule and performance of the sampling and analysis activities according to 
this SAP Addendum in direct coordination with the PM 

• Assist with investigation-derived waste (IDW) management and ensure that it is 
removed in a timely manner from properties owned and/or operated by RM11E Group 
members. 

The FD will work closely with the PM and SAC to fulfill the listed responsibilities and may be 
assisted at times by other project staff members.   

2.1.3  Sampling and Analysis Coordinator 
A scientist from GSI will be appointed as the SAC and will report to the PM and FD. The SAC 
generally is responsible for the following: 

• Coordinate with the primary contract laboratory (to be determined [TBD]) to obtain 
appropriate sampling containers and facilitate sample deliveries. 

• Serve as the Field QA Manager to ensure that all appropriate field procedures and 
methods are followed. 

• Maintain copies of field documentation and laboratory chain-of-custody forms. 

• Assist the FD in tracking the schedule and performance of the sampling and analysis 
activities according to this SAP Addendum. 

• Assist with sampling efforts. 

• Assist with safety operations and IDW management. 

The SAC may be assisted at times by the FD, PM, and other project staff members. 

2.1.4  Field Support 
Subcontractors anticipated to be used to support this work are listed below by work type: 

• Marine Subcontractor (Research Support Systems, Inc. [RSS]) – Eric Parker of RSS will 
be retained as the primary vessel operator for the power-grab surface sediment 
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sampling activities and will provide professional diving services for the manual 
collection of surface samples at limited-access locations (i.e., under the docks). 

• Archeologist (Willamette Cultural Resources Associates, LTD. [Willamette CRA]) – 
David Ellis of Willamette CRA and his team will provide cultural resource monitoring 
services, as necessary, during sediment sample collection (see Section 3.5).  

2.1.5  Data Validation and Management Support 
GSI may use qualified subcontractors to accomplish the data validation and management 
objectives in a manner that best uses their expertise. Subcontractors anticipated to be used to 
support this work are listed below by work type: 

• Data Validation (QA/QC Solutions, LLC [QA/QC Solutions]) – James McAteer of 
QA/QC Solutions will be retained to serve as the Chemistry QA Manager for the project 
and conduct a third-party QA review of the analytical data. James will add qualifiers to 
the electronic data deliverables submitted by the primary contract laboratory and 
provide the validated laboratory results to GSI for incorporation into the project 
database. 

• Data Management (TBD) – The Data Manager (DM; TBD) will maintain the project 
database, and will coordinate directly with the PM, FD, SAC, Field QA Manager, 
Chemical QA Manager, and primary contract laboratory, as needed. Validated 
laboratory results will be provided as electronic deliverables to the DM by the 
Chemistry QA Manager. The DM will coordinate with the Chemistry QA Manager to 
determine the appropriate database structure, verify the satisfactory electronic transfer 
of validated data, maintain the integrity of the database, and oversee all data queries 
and reporting. 

2.1.6  Laboratory Services 
ALS Environmental (ALS) of Kelso, Washington, is the primary contract laboratory and will (1) 
perform chemical analyses of sediment samples collected, and (2) subcontract chemical analyses 
to other analytical laboratories as needed. Greg Salata will serve as the Laboratory Project 
Manager to oversee laboratory performance in accordance with the QAPP Addendum 
(Appendix A of the Work Plan). He has served as ALS’s (formerly Columbia Analytical 
Services) project manager for a number of sediment characterizations conducted by GSI, 
including the 2009 RM11E Focused Sediment Characterization, and is familiar with the 
analytical objectives of this project.  

2.2  Health and Safety 
The primary hazards for the sampling event are physical hazards associated with the river 
environment and working on a vessel with heavy and mobile equipment in and around 
working docks and marine operations with frequent vessel traffic. Diving for sediment sample 
collection also requires careful adherence to safety procedures and a diving-specific HSP 
prepared by the diving contractor. The field crew will exercise sound field judgment and 
practices to maintain a safe working environment during sample collection and all other field 
activities. The field crew will comply with HAZWOPER regulations under 29 CFR 1910.120 , 
exercise due care to maintain the integrity of in-water structures, avoid interfering with marine 
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operations and other activities conducted at and around the working docks, and comply with 
all operational and security limitations, as directed by the FD and the vessel operator.  

GSI has developed a project-specific HSP (Appendix D of the Work Plan) to ensure the safety of 
GSI personnel working onsite and compliance with relevant regulations and standards. The 
HSP covers all known field hazards associated with the tasks necessary to complete this SAP 
Addendum. All other consultants and subcontractors will prepare their own HSP and will be 
responsible for their own health and safety.  

As noted above, the FD will function as the Field Safety Officer during the field work and will 
determine the limits of safe practice and operating conditions during field activities. The FD 
will confirm that field personnel have up-to-date 8-hour HAZWOPER refresher safety training 
and medical monitoring if required. The FD will lead the safety meeting at the beginning of the 
field work and daily safety briefings each morning before beginning field activities. The FD also 
will provide a safety briefing to any new participant involved in the field activities.  
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Section 3.  Field and Sampling Activities 

This section describes the field and surface sediment sampling activities at locations selected for 
further characterization, based on results from previous investigations (GSI, 2009b, 2009c, 
2010a). The RM11E Focused Sediment Characterization SAP (GSI, 2009a) specifies the 
procedures and methods used for sample collection, navigation and station locating, equipment 
and supplies, recordkeeping, sample handling, storage, shipping, decontamination procedures, 
waste management, and field QC. Significant deviations from the RM11E Focused Sediment 
Characterization SAP, as well as key components worthy of restatement, are described in this 
section.  

3.1 Surface Sediment Sample Locations 
Nineteen surface sediment samples are proposed in the RM11E Project Area, as shown in Figure 
3-1 and Table 3-1. 

Eight surface sediment samples will be collected north of the Fremont Bridge between RM 10.9 
and RM 11.0 to confirm and fill in the sampling grid (similar to the grid south of the bridge) 
around two historical sampling stations (LWG-G771 and WLCDRD05PG06363) where PCBs 
previously were detected at estimated (i.e., ‘J’-flagged) concentrations of 95 µg/Kg and 200 
µg/Kg, respectively.  

Upstream of the Fremont Bridge, six sediment sampling locations where elevated PCB 
concentrations were previously reported (RM11E-G009 [2,900 µg/Kg], RM11E-G017 
[410µg/Kg], LW3-UG02 [6,000 µg/Kg], LWG-UG03 [1,200 µg/Kg], RM11E-G036 [1,300 µg/Kg], 
and RM11E-G064 [1,600 µg/Kg]) will be resampled to assess temporal variability in PCB 
concentrations. Four of these locations will be sampled using the power-grab sampling 
methodology and the two samples collected from behind the Cargill dock will require manual 
collection by a diver given the limited accessibility because of the piling field.  

Five under-dock surface sediment samples will be collected manually by divers, three from 
underneath the main Glacier NW dock and two from underneath the Cargill dock (see       
Figure 3-1, between RM 11.2 and RM 11.5). 

3.2 Navigation and Station Locating   
Station positioning from the sampling vessel will be accomplished using a high-resolution 
global positioning system (GPS) with pre-loaded target sample location coordinates (Table 3-1). 
No anchors are used during the power-grab sampling process and the boat will be stabilized 
through use of the boat motors and the expertise of the marine subcontractor. The marine 
subcontractor will operate the GPS and position the grab sampler or the diver buoy as close as 
possible to the target sample location. After the sampling equipment has been deployed, the 
actual latitude and longitude coordinates will be obtained when the equipment is on the river 
bottom, using the on-board GPS system positioned on the A-frame directly above the Power 
Grab sampler. The standard projection method to be used during field activities is Horizontal 
Datum: North American Datum of 1983 (NAD 83), State Plane Coordinate System, Oregon 
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North Zone. While sub-foot accuracies will be sought by using a high-resolution GPS, such as 
the dual frequency Trimble GeoXH, position accuracies up to ± 2 meters may be accepted if 
more accurate positioning difficulties are encountered (e.g., insufficient satellite coverage). 
Station accuracy may be affected by satellite positioning and obstructions, such as the Fremont 
Bridge, large vessels, docks, and heavy cloud cover. The FD will record the coordinates for each 
sample location in the field logbook and will mark the sample location on a high-resolution 
aerial photo. Difficulties in achieving satellite coverage will be noted in the field logbook.   

Vertical positioning is required to establish the elevation of the river bottom at the sampling 
locations. While the sampling device is in place at the sampling station, depth to the river 
bottom will be measured using a lead line immediately before or during the sampling. Vertical 
measurements will be collected using the lead line or will be recorded to the nearest 0.1 foot 
below the water surface. Where vessel access is restricted (i.e., under the docks), the diver will 
record the water depth to the nearest foot using a wrist-mounted dive computer. Willamette 
River stage data are recorded on a 30-minute basis from U.S. Geological Survey (USGS) station 
number 14211720 (USGS, 2013). This station is located on the upstream side of the Morrison 
Bridge (RM 12.8). River stage elevation data reported by the USGS are relative to the Portland 
River Datum at this location. The river stage data are corrected to North American Vertical 
Datum of 1988 (NAVD 88) at approximately RM 11 by adding 5.05 feet to the USGS reading. 
The depth to river bottom measurements will be combined with the corrected river stage data to 
estimate an elevation of the river bottom at each sample location. 

During sediment sampling, the combination of river levels and subsurface obstructions may 
preclude collecting a sample at the target location. If this occurs, the collection location  will be 
moved no more than 10 meters from the target location to an area that has comparable sediment 
characteristics to satisfy the rationale and objectives for the sample. 

If sample locations must be moved more than 10 meters from the initial target, a RM11E Group 
representative will call and/or e-mail the EPA Remedial Program Manager (RPM) to discuss 
proposed field changes. If the RPM cannot be reached, the RM11E Group representative will 
call and/or e-mail the Project Manager for EPA’s oversight contractor, CDM, to discuss 
proposed field changes. A Field Change Request form will be submitted via e-mail as a follow-
up to any sampling location changes (see Attachment 1). Decisions to relocate samples and the 
new sampling coordinates will be recorded in the field logbook.  

3.3 Surface Sediment Sampling Procedures 
Surface sediment sampling will include the collection of two types of grab samples: power-grab 
and manual-grab. The sampling locations are shown in Figure 3-1. The sampling station 
locations (station numbers and coordinates) and rationale supporting the placement of these 
sites are presented in Table 3-1. One sampling event is anticipated for the fall of 2013.   

Field activities, observations, and sampling records will be maintained in field logbooks and 
forms, per the criteria outlined in the RM11E Focused Sediment Characterization SAP (GSI, 
2009a). Field data management protocols are described in Section 5 of this SAP Addendum and 
electronic data management procedures are identified in Section 7.2 of the Work Plan.  
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3.3.1 Power-Grab Sampling 
The samples collected from open water will be obtained using power-grab sampling 
methodology (as described in the RM11E Focused Sediment Characterization SAP; GSI, 2009a).  

Sediment recovered by the grab sampler will be inspected for acceptance by GSI field personnel 
per the criteria outlined in the RM11E Focused Sediment Characterization SAP (GSI, 2009a). The 
target depth for sample collection is 30 centimeters (cm) below the mudline1, with a minimum 
acceptable penetration of 20 cm. If a 20-cm penetration cannot be attained within three attempts, 
the sampling crew will go to the next station. Following consultation with the PM, the target 
coordinates at the unsuccessfully sampled station may be adjusted or a lesser penetration depth 
may be accepted.   

3.3.2 Manual-Grab Sampling 
Surface sediment samples from under-dock areas will be collected manually by divers using a 
stainless-steel 30-cm hand corer (as described in the RM11E Focused Sediment Characterization 
SAP; GSI, 2009a) where vessel access is limited and in-water debris or obstructions preclude use 
of the large power-grab sampler.  

Each sampling location will be marked from the vessel or by other means with a marker buoy. 
A single, line-tended diver will descend with the sampler. After the sampling station is reached, 
the diver will remove a sliding door from the base of the sampler and open the vent at the top 
of the sampler. The diver will manually push the corer into the sediment until the top of the 
sampler is flush with the mudline. A small trough will be excavated beside the core sampler to 
allow insertion of the sliding door without disturbing the sample.   

The corer and enclosed sediment then will be brought carefully to the surface and transferred to 
the vessel for description and processing similar to sample preparation for other grab samples 
described above. 

3.4 Sample Collection, Handling, and Storage  
Sample collection, homogenization (i.e., thorough chemical mixing), handling, and storage for 
power-grab and manual-grab sediment sampling techniques are described in the RM11E 
Focused Sediment Characterization SAP (GSI, 2009a) and summarized as follows: 

• Each power-grab and diver core sample will provide more than enough sediment for 
sampling purposes. Sufficient sediment volume will be collected for chemical analyses, 
archival storage for potential future analysis, and field/laboratory QC requirements.   

• Large organisms and pieces of debris will be removed and noted in the field logbook.   

• Sediment for chemical analyses will be collected from the power-grab or diver core 
sampling device using a stainless-steel spoon. Field staff will collect the sample from the 

                                                           
1 For consistency with the previous RM11E Focused Sediment Characterization, “surface sediment” is 
defined as sediment collected between zero and 1 foot (approximately 30 cm) below mudline. The Draft 
Final RI for the Portland Harbor defines the surface sediment interval as 30 cm, which was designed to 
capture that portion of the sediment column that has the potential to be disturbed or transported under 
typical annual conditions (Integral, et al., 2011). 
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central portion of the power-grab sampling device or the edge of the diver core where 
the greatest recovery is observed and will use the spoon to collect a sample from the full 
recovery depth, such that a composite representing all strata depths is collected. 
Sediment that is in direct contact with the sides of the power-grab sampler will not be 
sampled. The sediment sample then will be placed into a stainless-steel mixing bowl for 
homogenization.  

• The homogenized grab samples will be distributed to the appropriate sample jars 
according to the sample requirements identified in Section 4. Because environmental 
samples are not being collected for volatile organic compounds or for toxicity tests in 
which oxidation of sulfides may be of concern, compositing and homogenizing of the 
sediment are acceptable. 

• After filling sample jars for planned chemistry analyses, 16 ounces of the homogenized 
sediment will be collected from the mixing bowl for archiving at the primary contract 
laboratory.  

• All sample containers will be filled, leaving 0.5 to 1 inch of headspace to prevent the jars 
from breaking during storage. 

• The following physical characteristics of the surface sediment grab samples will be 
described and recorded on grab sample description forms (see Attachment 1 of this SAP 
Addendum for examples): sediment texture (e.g., coarseness, gradation, particle shape 
and roundness); sediment color; presence, type, and strength of odors; grab penetration 
depth (nearest cm); degree of leakage or sediment surface disturbance; and any obvious 
features or characteristics, such as wood or shell fragments or large organisms. After the 
sample is collected, any discrete changes in color, texture, or other features with depth in 
the grab will be noted on the grab sample description form. Before sampling, at least one 
photo of each successful grab sample will be taken and documented. The power-grab 
photos will represent the undisturbed surface of the sediment and, given the 
configuration of the sampling device, will not depict subsurface features. In contrast, the 
diver cores will be carefully extruded into a bucket before sampling, which will allow 
for photographs of the subsurface strata to be obtained. Additionally, a professional 
archeologist will inspect recovered sediment, as needed, for archaeological and 
historical artifacts (see Section 3.5). Field logbooks and the grab sample description 
forms will be kept in the project files and copies will be provided in the Field Sampling 
and Data Report (see Section 6). 

• As outlined in the RM11E Focused Sediment Characterization SAP, split samples (field 
duplicates) and equipment rinsate blanks will be collected from 5 percent or at least one 
of the sample locations and prepared/submitted to the primary contract laboratory for 
chemical analysis for QA/QC purposes. A temperature blank, consisting of a sample jar 
containing deionized water, will be submitted with each cooler shipped to the primary 
contract laboratory. The types of field QC samples that will be collected are summarized 
in Section 4.   

• If sediment collected by the sampler is grossly contaminated (e.g., oily), the sediment 
residuals will be retained, to the extent practicable, in a designated waste drum on the 
vessel and managed as described in the RM11E Focused Sediment Characterization SAP. 
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Excess sediment that is not visibly contaminated will be lowered carefully back to the 
river bottom and released. 

• Sediment samples will be stored on ice before unloading onshore. At the end of each 
day, samples will be stored in coolers or refrigerators at the onshore field support 
facility (TBD) before shipping/transfer to the primary contract laboratory.  

• Chain-of-custody and shipping procedures are outlined in the RM11E Focused Sediment 
Characterization SAP and will follow the protocols outlined therein.  

• Equipment that comes in direct contact with sediment samples, such as sediment 
samplers, scoops, spoons, and mixing bowls, will be decontaminated in a manner 
consistent with that described in the RM11E Focused Sediment Characterization SAP. 
Specifically, stainless-steel bowls and utensils will be decontaminated in the following 
manner before use at each station and between field replicates:  

• Rinse with site water.  
• Wash with brush and AlconoxTM or other phosphate-free detergent.  
• Double rinse with distilled water. 
• Rinse with 0.1 percent N nitric acid. 
• Rinse with deionized water. 
• Rinse with methanol or ethanol. 

Sample handling equipment also will be wrapped in aluminum foil following the 
methanol rinse. Before being used to remove sediment from the samplers, all equipment 
will be rinsed with deionized water. To minimize sample contamination, gloves will be 
replaced or thoroughly washed using Alconox or other phosphate-free detergent and 
rinsed with distilled water before and after handling each sample, as appropriate.   

• Between stations, the sediment grab samplers will be washed with site water and 
Alconox or other phosphate-free detergent, and then rinsed with site water before 
sampling a new station. 

3.5 Cultural Resource Monitoring 
David Ellis of Willamette CRA and his team will be retained to oversee potential cultural 
resources found in the RM11E Project Area. A professional archaeologist from Willamette CRA 
will provide training to GSI field staff to define what kinds of artifacts and deposits require 
examination and documentation by an archaeologist. This training also will address which 
materials and/or deposits are to receive less intensive documentation and the standards for 
minimal documentation. The archaeologist also will be present during the initial sampling to 
inspect surface sediment samples and supplement the training, and will be on-call during the 
remainder of sampling activities. If archaeologically sensitive prehistoric or historic artifacts are 
discovered when the archaeologist is not on site (i.e., on-call), the FD will contact the 
archeologist and follow the procedures described in the Inadvertent Discovery Plan 
(Attachment 2 of this SAP Addendum). All personnel will follow Oregon State Historic 
Preservation Office guidelines for known sites and isolated finds (Oregon Revised Statute [ORS] 
358.905-358.955) or sites along scenic waterways (ORS 390.805-390.925).  
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Section 4.  Laboratory Analysis 

This section summarizes the chemical analyses to be performed. The laboratory QC and data 
validation protocols that will be followed to ensure that data quality and representation are in 
accordance with method requirements and that data usability is appropriately assessed for 
project objectives are provided in the QAPP Addendum (Appendix A of the Work Plan) and/or 
the quality management documents of the contract laboratories. 

4.1 Chemical Analysis 
All sediment samples will be analyzed for PCB Aroclors, total organic carbon, total solids, and 
grain-size distribution. Samples from several reoccupied stations also will be analyzed for 
organochlorine pesticides as further discussed in Section 3.1 of the QAPP Addendum 
(Appendix A of the Work Plan). Additional sediment will be archived frozen (-20°C) for 
potential future analysis. The overall sample collection and analysis plan is summarized in 
Table 4-1. Field QC samples are described in Table 4-2. Tables 4-3 and 4-4 detail the sample 
containers, preservation, holding times, and analytical methodologies. Method reporting and 
laboratory detection and control limits by analyte are included in the QAPP Addendum 
(Appendix A of the Work Plan). 

4.2 Laboratory QA/QC Procedures 
Laboratory QA/QC will be maintained through the use of standard EPA methods and other 
accepted methods and standard analytical procedures for the target analytes. Analytical 
methods and QC measurements and criteria will be based on current Contract Laboratory 
Program and SW-846 requirements, and EPA guidance. Laboratory methods, QA procedures, 
and QA/QC requirements for the sampling as well as data validation procedures are included 
in the QAPP Addendum (Appendix A of the Work Plan).  
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Section 5.  Data Management 

Data management protocols for both field data and electronic data will be implemented to 
provide consistent, accurate, and defensible documentation of data quality, and will incorporate 
data management protocols used for the Portland Harbor RI/FS (Integral, 2007), RM11E 
Focused Sediment Characterization (GSI, 2009b, 2009c, 2010a), and Downtown Portland 
Sediment Characterization (GSI, 2009c).  

Data generated in the field will be documented and managed as described in the RM11E 
Focused Sediment Characterization SAP (GSI, 2009a). Significant deviations from the RM11E 
Focused Sediment Characterization SAP, as well as key components worthy of restatement, are 
described in this section. 

5.1 Field Data Management 
5.1.1 Field Documentation 
Field activities and observations will be documented in field logbooks during implementation 
of the sampling activities. Grab sample description forms will be completed for all samples. 
Chain-of-custody forms, which document sample possession and handling from the time of 
collection through relinquishment to the primary contract laboratory, will be maintained as part 
of the field records. Examples of field data sheets and forms are provided in Attachment 1 of 
this SAP Addendum. 

The field records will be kept in the project file as a permanent record of the sampling or field 
measurement activities. All field records will be copied, scanned, and/or entered into an 
electronic spreadsheet to create an electronic record for the project file. QA reviews by the FD or 
SAC will check for electronic/hard copy consistencies and identify anomalous values or 
erroneous entries.  

5.1.2 Sample Identification 
All samples will be assigned a unique identification number. The unique identifier will consist 
of three components, which will indicate the sampling event, station number, sample type, and 
field QC sample type:  

• The first component is “RM11E,” identifying the data as belonging to the RM11E 
sampling event.  

• The second component begins with a “G,” representing a grab surface sediment sample 
type, and will be followed by the unique station identification number. The station 
number will begin at 068, representing a continuation of the numbering order and 
naming convention used during the Focused Sediment Characterization Study (GSI, 
2010a and 2013).  

• The final component identifies the QC sample type. For split samples, a number of 500 
will be integrated with the station number of the original sample. For equipment rinsate 
blanks, a number of 900 will be integrated with the station number.  
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Examples of the unique sample identifiers are:  

• RM11E-G068: Grab sediment sample from Station 068.  

• RM11E-G572: Duplicate grab sediment sample from Station 072. 

• RM11E-G972: Equipment rinsate blank sample during collection of grab sample from 
Station 072. 

5.2 Electronic Data Management 
The electronic field data will be incorporated into the project database by the DM. Management 
of electronic data files is described in Section 7 of the Work Plan and data from this and the 
other supplemental investigations will be managed in accordance with those guidelines. 
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Section 6.  Reporting and Schedule 

The data from this SAP Addendum will be included in the Field Sampling and Data Report. As 
described in Section 9.1 of the Work Plan, the objective of this comprehensive data report is to 
provide a single point of reference for the supplemental data collected under this SOW, as well 
as field logbooks, laboratory reports, and QA/QC information. This report will document field 
activities and analytical results from each task, and describe any deviations from the associated 
SAPs.  

The Field Sampling and Data Report will be submitted in accordance with the schedule 
contained in Section 3 of the SOW in the Settlement Agreement.
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Latitude Longitude
RM11E-G068 45.540348 -122.684634 Bound downstream edge of the SMA.
RM11E-G069 45.540493 -122.684358 Bound downstream edge of the SMA.
RM11E-G070 45.540051 -122.684371 Bound outer edge of the SMA.

RM11E-G071 45.540215 -122.684135
Confirm current PCB concentration, 
where elevated concentrations were 

detected previously.
RM11E-G072 45.540299 -122.683625 Bound shoreward edge of the SMA.

RM11E-G073 45.539924 -122.683522
Confirm current PCB concentration, 
where elevated concentrations were 

detected previously.
RM11E-G074 45.539746 -122.683738 Bound shoreward edge of the SMA.
RM11E-G075 45.539710 -122.683245 Bound upper edge of the SMA.

RM11E-G076 45.537851 -122.680138
Confirm current PCB concentration, 
where elevated concentrations were 

detected previously.

Assess temporal variability in PCB concentrations. Verify 
organochlorine pesticide concentrations.

RM11E-G077 45.537116 -122.679626
Confirm current PCB concentration, 
where elevated concentrations were 

detected previously.

Assess temporal variability in PCB concentrations. Verify 
organochlorine pesticide concentrations.

RM11E-G078 45.537109 -122.678220 Sampling under the Glacier NW dock.

This is an area that may require some remediation so 
this analytical data is being collected to verify PCB 

concentrations beneath the docks and help inform the 
implementability study.

RM11E-G079 45.536728 -122.678338
Confirm current PCB concentration, 
where elevated concentrations were 

detected previously.

Assess temporal variability in PCB concentrations. Verify 
organochlorine pesticide concentrations.

RM11E-G080 45.536855 -122.677819 Sampling under the Glacier NW dock.

RM11E-G081 45.536662 -122.677485 Sampling under the Glacier NW dock.

PCBs are the only analyte that maps out as potentially 
requiring remediation in this area. Intent of samples is to 

confirm and bound potential PCB contamination in 
surface sediment.

This is an area that may require some remediation so 
this analytical data is being collected to verify PCB 

concentrations beneath the docks and help inform the 
implementability study.

Rationale for Proposed Surface Sediment Sampling Locations

Location 2
Location ID 1 Rationale for Sampling Location Rationale for Analyte List 3

1 of 2 GSI Water Solutions, Inc.



Surface Sediment Sampling and Analysis Plan Addendum
River Mile 11 East

October 2013
Table 3-1

Latitude Longitude

Rationale for Proposed Surface Sediment Sampling Locations

Location 2
Location ID 1 Rationale for Sampling Location Rationale for Analyte List 3

RM11E-G082 45.536204 -122.677220
Confirm current PCB concentration, 
where elevated concentrations were 

detected previously.

Assess temporal variability in PCB concentrations. Verify 
organochlorine pesticide concentrations.

RM11E-G083 45.535668 -122.675776 Sampling under Cargill dock.

This is an area that may require some remediation so 
this analytical data is being collected to verify PCB 

concentrations beneath the docks and help inform the 
implementability study.

RM11E-G084 45.535648 -122.675529
Confirm current PCB concentration, 
where elevated concentrations were 

detected previously.

Assess temporal variability in PCB concentrations. Verify 
organochlorine pesticide concentrations.

RM11E-G085 45.535102 -122.675061
Confirm current PCB concentration, 
where elevated concentrations were 

detected previously.
Assess temporal variability in PCB concentrations.

RM11E-G086 45.535028 -122.675157 Sampling under Cargill dock.

This is an area that may require some remediation so 
this analytical data is being collected to verify PCB 

concentrations beneath the docks and help inform the 
implementability study.

Notes:

2  Latitude and longitude coordinates exist in the following coordinate system: WGS 1984 international feet. 

PCB = polychlorinated biphenyls
SMA = Sediment Management Area

3 See Table 4-1 for the analyte list at each sampling location. All surface sediment samples will be analyzed for PCB Aroclors, total solids, total organic carbon, and grain-size. 
Additional sediment will be archived at each sampling location for potential future analysis.

1 The surface sediment grab sample station IDs start with the next consecutive number assigned to the RM11E Focused Sediment Characterization samples.

2 of 2 GSI Water Solutions, Inc.



Surface Sediment Sampling and Analysis Plan Addendum
River Mile 11 East

October 2013

Table 4-1        

Sample Type, Location, and Analyte Groups

Latitude Longitude  P
C
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l 5

RM11E-G068 Power Grab 45.540348 -122.684634 1 1 1 1 1
RM11E-G069 Power Grab 45.540493 -122.684358 1 1 1 1 1
RM11E-G070 Power Grab 45.540051 -122.684371 1 1 1 1 1
RM11E-G071 Power Grab 45.540215 -122.684135 1 1 1 1 1
RM11E-G072 Power Grab 45.540299 -122.683625 1 1 1 1 1
RM11E-G073 Power Grab 45.539924 -122.683522 1 1 1 1 1
RM11E-G074 Power Grab 45.539746 -122.683738 1 1 1 1 1
RM11E-G075 Power Grab 45.539710 -122.683245 1 1 1 1 1
RM11E-G076 Power Grab 45.537851 -122.680138 1 1 1 1 1 1
RM11E-G077 Power Grab 45.537116 -122.679626 1 1 1 1 1 1
RM11E-G078 Manual Grab 45.537109 -122.678220 1 1 1 1 1
RM11E-G079 Power Grab 45.536728 -122.678338 1 1 1 1 1 1
RM11E-G080 Manual Grab 45.536855 -122.677819 1 1 1 1 1
RM11E-G081 Manual Grab 45.536662 -122.677485 1 1 1 1 1
RM11E-G082 Power Grab 45.536204 -122.677220 1 1 1 1 1 1
RM11E-G083 Manual Grab 45.535668 -122.675776 1 1 1 1 1
RM11E-G084 Manual Grab 45.535648 -122.675529 1 1 1 1 1 1
RM11E-G085 Manual Grab 45.535102 -122.675061 1 1 1 1 1
RM11E-G086 Manual Grab 45.535028 -122.675157 1 1 1 1 1

19 19 19 19 5 19
Notes:

TOC = total organic carbon

See Table 4-2 for summary of field QC samples planned for collection.

1  Latitude and longitude coordinates exist in the following coordinate system: WGS 1984 international feet.

5  Archived samples will be retained by the primary contract laboratory until approval of disposal is granted by the Project 
Manager. 

PCB = polychlorinated bipheny

2  Includes: Aroclor 1016, Aroclor 1221, Aroclor 1232, Aroclor 1242, Aroclor 1248, Aroclor 1254, Aroclor 1260, Aroclor 1262, 
and Aroclor 1268. Total PCBs is the sum of the Aroclor concentrations.

4  Includes: medium gravel, fine gravel, very coarse sand, coarse sand, medium sand, fine sand, very fine sand, silt, clay, 
total fines

3  Includes: (1) Dieldrin, (2) Total DDx (sum of 2,4'-DDD, 2,4'-DDE, 2,4'-DDT, 4,4'-DDD, 4,4'-DDE, and 4,4'-DDT), (3) 
Gamma-Hexachlorocyclohexane (Lindane), (4) Total Chlordanes, and (5) Heptachlor Epoxide. Total Chlordanes are 
calculated as the sum of the following compounds: cis-chlordane, trans-chlordane, oxychlordane, cis-nonachlor, and trans-
nonachlor.

Station ID Sample Type

Location1 Number of Samples

Total Number of Samples

1 of 1 GSI Water Solutions, Inc.



Surface Sediment Sampling and Analysis Plan Addendum
River Mile 11 East

October 2013
Table 4-2
Field Quality Control Samples 

QC Sample Type
Estimated Total Number

of QC Samples in 
Surface Sediment

Split Samples (Field Duplicate Samples) 1

Field Equipment Rinsate Blanks 1

Temperature Blanks One per cooler

Notes:
Additional bottles (approximately 3x soil volume) will be needed for lab QC (e.g., MS/MSD) on chemical 
analyses, and duplicate volumes are required to support field split (duplicate) sampling to occur at 
approximate 5 percent frequency, or one sampling station out of 20. 

1 of 1 GSI Water Solutions, Inc.



Surface Sediment Sampling and Analysis Plan Addendum
River Mile 11 East

October 2013
Table 4-3

Container 
Size and 

Type

Number of 
Containers Analysis Preservation

Holding Time 
(until extraction or 

archival)
PCB Aroclors 4ºC None

Total Organic Carbon 4ºC 28 days

Total Solids 4ºC None
Grain Size 4ºC None
Pesticides 4ºC 14 d/40 d1

8-oz WMG 2 Archival -20ºC 1 year2

Notes:
PCB = polychlorinated bipheny

d = day; y = year
oz = ounce

Sample Containers, Preservation, and Holding Times

2 Holding times for frozen samples (archived at -20°C) are as follows: total organic carbon, pesiticides, 
dioxins/furans, SVOCs (including PAHs, phthalates, and phenols), butyltins, total organic carbon, and diesel- and oil-
range petroleum hydrocarbons is 1 year. Holding times for frozen metals (except mercury) is 2 years.

WMG = wide-mouth glass

28-oz WMG

1 Holding time is 14 days to extraction and extracts must be analyzed within 40 days from extraction.

1 of 1 GSI Water Solutions, Inc.



Surface Sediment Sampling and Analysis Plan Addendum
River Mile 11 East

October 2013
Table 4-4

Protocol Procedure

Total Organic Carbon Plumb  1981 Combustion; coulometric 
titration

Total Solids PSEP 1986 Balance
Grain Size

medium gravel
fine gravel
very coarse sand
coarse sand
medium sand
fine sand
very fine sand
silt, clay
total fines

PCB Aroclors
Aroclor 1016
Aroclor 1221
Aroclor 1232
Aroclor 1242
Aroclor 1248
Aroclor 1254
Aroclor 1260
Aroclor 1262
Aroclor 1268

Pesticides
Dieldrin
2,4'-DDD
2,4'-DDE
2,4'-DDT
4,4'-DDD
4,4'-DDE
4,4'-DDT
Gamma-Hexachlorocyclohexane (Lindane)
Heptachlor Epoxide
cis-Chlordane
trans-Chlordane
Oxychlordane
cis-Nonachlor
trans-Nonachlor

Notes:
-- = Not applicable.
EPA - U.S. Environmental Protection Agency
GC/ECD - gas chromatography/electron capture detection
PCB = polychlorinated biphenyl

Analyte(s) Laboratory Method 

Laboratory Methods for Analysis of Surface Sediment Samples

EPA 8082 GC/ECD

ASTM D422-CB Sieve and pipette

EPA 1699M HPGC/MS/ MS

1 of 1 GSI Water Solutions, Inc.
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FIELD CHANGE REQUEST (FCR) FORM 
GSI Water Solutions, Inc.     

 

 
Project Name: River Mile 11 East, Supplemental RI/FS Investigation 

FCR  Number: _____________________  FCR Date:_____________________ 

Prepared for: Sean Sheldrake, EPA         

Summary: 

_____________________________________________________________________________

_____________________________________________________________________________ 

Description of Proposed Modification: 

_____________________________________________________________________________

_____________________________________________________________________________ 

Reasons for Modification: 

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________ 

Schedule Impacts: 

_____________________________________________________________________________

_____________________________________________________________________________ 

 
Submitted by: 

Project Manager:                                                                Date:____________________________                        
 
Approved by: 

EPA Representative:                                                          Date:____________________________                       

                                                                                                                       



Grab Sample Description Form
Sampler: ___________________

RM11E Supplemental RI/FS Investigation

Station Rep Date Time
Water 
Depth 

(ft)

Water 
Depth 

Source

Recovery 
Depth 
(cm)

Sediment Type and Description Debris Odor Sheen Color

GSI Water Solutions, Inc.



GSI Water Solutions, Inc. CHAIN OF CUSTODY / LABORATORY ANALYSIS REQUEST FORM
Lab submittal:  ALS Environmental, 1317 South 13th Ave., Kelso, WA  98626 Date  Page 1 of 1

Analysis Requested
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Sample LAB Sample
I.D. I.D. Matrix

Relinquished By Received By TURNAROUND REQUIREMENTS REPORT REQUIREMENTS INVOICE INFORMATION SAMPLE RECEIPT

I.   Routine Report

Signature Signature 24 hr 48 hr 5 day II.  Report (includes DUP, MS P.O. # Shipping VIA:

Standard (10 working days)      MSD, as required, may be Shipping #:

Printed Name Printed Name Provide Verbal Preliminary Results      charged as samples) Bill to: Same as above Condition:

Provide FAX Preliminary Results III. Data Validation Report

Firm Firm      (includes All Raw Data)

Requested Report Date    RWQCB Lab No:

Date/Time Date/Time (MDLs/PQLs/TRACE#)

Relinquished By Received By Special Instructions/Comments:  
Per Final Surface Sediment Sampling and Analysis Workplan Addendum (July 2013) - outlined below:

Signature Signature

Printed Name Printed Name

Firm Firm

Date/Time Date/Time

GSI Water Solutions

TimeDate

REMARKS

1 All samples that are only submitted for archival should have two 8-oz containers archived frozen for potential future chemical analysis and one 8-oz 
container archived unfrozen for potential future grain size analysis. For samples where chemical anlaysis is requested, one extra 8-oz container will be 
provided for frozen archival.

Project Name:  RM11E Supplemental RI/FS Investigation
Project Number: 487.001
Project Manager:  Erin Carroll
Company/Address:  
55 SW Yamhill Street, Suite 300
Portland, OR
Phone: (503) 239‐8799 Fax: (503) 239‐8940
Sampler's Signature:   __________________________                                                  

6/1/20133:46 PM



Inadvertent Discovery Plan 
Final  Supplemental Remedial Investigation/Feasibility Study Work Plan Page 1 
River Mile 11 East - Portland, Oregon  October 2013 

Attachment 2 
Plan and Procedures for the Inadvertent Discovery of Cultural 
Resources and Human Skeletal Remains 
RM11E Project Area, Portland, Oregon 
 

The RM11E Participation Group plans to conduct surface sediment sampling, riverbank soil 
sampling, and monitoring well installation as part of the Supplemental Remedial Investigation 
and Feasibility Study (RI/FS). This work is being conducted pursuant to the Statement of Work 
(SOW) contained within the Administrative Settlement Agreement and Order on Consent 
(Settlement Agreement) (U.S. Environmental Protection Agency [EPA] Region 10, CERCLA 
Docket No. 10-2013-0087). These investigations are supplementary to the RI/FS for the Portland 
Harbor Superfund Site and are targeted to facilitate selection and design of a final remedy at the 
RM11E Project Area.  

The following Inadvertent Discovery Plan (IDP) outlines procedures to follow, in accordance 
with state and federal laws, if archaeological materials or human remains are discovered. 

Introduction 
Cultural resources are extremely important to our Tribal nations and to our state’s sense of 
identity and history. Tribal cultural resources can include ceremonial artifacts and objects at 
burial sites. The locations of burials and their associated human remains are also of great 
importance to the traditions and identity of Tribes. Properties that contain cultural resources are 
of critical significance to Tribal nations.  Therefore, it is extremely important that identification 
and protection of cultural resources be considered carefully in planning for any ground-
disturbing activities at a site.  

The Cultural Resource Monitoring River Mile 11 East Focused Sediment Characterization, Willamette 
River, Portland, Multnomah County, Oregon identified a moderate to high likelihood that 
archaeologically sensitive artifacts exist onsite (SWCA, 2010).  Previous RM11E sediment 
investigations found numerous historic debris, which consisted of a mix of fragments including 
brick, nails, unknown metal, glass, ceramics, wood and plastic as well as recent anthropogenic 
debris mixed in with river sediments of sand, gravel, and silt. The debris appeared to be the 
result of a large amount of land-derived debris and fill pushed into the Willamette River 
channel during shoreline demolition events and historic structures at sites. No prehistoric 
archaeological materials or evidence of intact subsurface prehistoric cultural deposits were 
observed during the course of previous work.  
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This document provides guidelines should someone discover a cultural or archaeological 
resource onsite. It is important that workers onsite comply with applicable state and federal 
laws protecting these cultural resources.  

Recognizing Cultural Resources 
A cultural resource discovery could be prehistoric or historic. Examples include: 

• An accumulation of shell, burned rocks, or other food related materials,  

• Bones or small pieces of bone, 

• An area of charcoal or very dark stained soil with artifacts, 

• Stone tools or waste flakes (i.e. an arrowhead, or stone chips), 

• Clusters of tin cans or bottles, logging or agricultural equipment that appear to be older 
than 50 years, 

• Buried railroad tracks, decking, or other industrial materials. 

When in doubt, assume the material is a cultural resource. 

Inadvertent Discovery Plan Procedures 
Due to the potential to encounter archaeologically sensitive artifacts in the RM11E Project Area, 
David Ellis of Willamette Cultural Resources Associates, LTD. (Willamette CRA) and his team 
will be retained to oversee potential cultural resources found on the Site during surface 
sediment sampling and groundwater monitoring well installation activities. A professional 
archaeologist from Willamette CRA will provide training to GSI field staff to define what kind 
of artifacts and deposits require examination and documentation by an archaeologist.  This 
training would also address which materials and/or deposits are to receive less intensive 
documentation and the standards for minimal documentation.  The archaeologist will also be 
present during the initial sampling to inspect surface sediment samples and soil cores and 
supplement the training, particularly when drilling in native soils, and will be on-call during 
the remainder of sampling activities.  

If archaeologically sensitive prehistoric or historic artifacts are discovered when the 
archaeologist is not on site (i.e., on-call), the following steps will be taken: 

STEP 1: STOP WORK. If any GSI employee, contractor or subcontractor believes that he or she 
has uncovered a cultural resource that requires examination by an archaeologist at any point in 
the project, all work adjacent to the discovery must stop.  

STEP 2: NOTIFY MONITOR. The Field Director (GSI) will notify the project archeologist  to 
examine the material in question. If the archeologist determines that the artifact(s) and/or 
deposits require formal documentation, they will follow the IDP procedures listed below and 
inform GSI staff when/if sampling activities may resume.  
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STEP 3: NOTIFY GSI PROJECT MANAGEMENT. If the project archeologist initiates the IDP 
procedures listed below, the Field Director (GSI) should notify the senior Project Manager 
(Dave Livesay) who will subsequently inform the RM11E Participation Group of the status of 
such activities. If deemed appropriate by the project archeologist and the Project Manager, 
sampling activities may recommence in a different area of the Site while awaiting the results of 
the applicable IDP consultations. 

The following presents specific IDP procedures for the RM11E site.  

• If any previously unidentified archaeological materials are encountered by onsite staff or the 
onsite project archaeologist, all work at and adjacent to the discovery shall cease 
immediately. The project geologist or project archeologist will follow State Historic 
Preservation Office (SHPO) guidelines for known sites and isolated finds (ORS 358.905-
385.955 or sites along scenic waterways (ORS 390.805-390.925). 

• If isolated artifacts (designated by SHPO as less than 10 artifacts of non-diagnostic quality) 
are recovered sampling may continue. 

• If a site of 10 or more artifacts or a feature is encountered during sampling, the sampling 
process will be halted at that individual sampling location and the SHPO will be consulted. 
No ground-disturbing activities will recommence at that individual sampling location until 
SHPO concurs with the site assessment and recommendation. 

• If human remains or funerary objects are encountered the Oregon State Police, SHPO, and 
the appropriate tribes will be notified in accordance with Oregon state laws and regulations 
(ORS 97.740-97.760; State Executive Order Number 96-30).  The Multnomah County Medical 
Examiner will also be notified if human remains are encountered.  . 

o If human remains are encountered, they should be treated with dignity and respect 
at all times. Cover the remains with a tarp or other materials (not soil or rocks) for 
temporary protection in place and to shield them from being photographed. Do not 
call 911 or speak with the media. 

• If faunal (bone) material is observed in a grab sample and is clearly not fish or bird bone, the 
project archeologist immediately will contact a supervisory archaeologist with osteological 
training to determine if the bone is human or animal. Work will be halted until the 
osteological determination has been made.  

Documentation of Archaeological Materials  
All historic artifacts collected from grab samples will be analyzed, catalogued and temporarily 
curated. Ultimate disposition of cultural materials will be determined in consultation with 
SHPO, or any other applicable tribes and agencies. 

All archaeologically sensitive prehistoric or historic cultural material discovered during project 
construction will be recorded by a professional archaeologist on a form using standard 
techniques. Site overviews, features, and artifacts will be photographed; stratigraphic profiles 
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and soil/sediment descriptions will be prepared for subsurface exposures. Discovery locations 
will be documented on scaled site plans and site location maps.  

Archaeological discoveries will be documented and reported to SHPO, other potential federal 
agencies, and any potentially affected tribe(s). If no cultural resources are encountered, the 
project archeologist will sign a compliance certification and summarize all observations for 
inclusion in the Field Sampling and Data Report. 

Finds of incidental debris that do not warrant formal documentation will be provided to 
Willamette CRA for review and integration into the Field Sampling and Data Report. 

References 
SWCA Environmental Consultants, 2010. Cultural Resource Monitoring Rive mile 11 East Focused 

Sediment Characterization Willamette River, Portland, Multnomah County, Oregon. April 
2010. Prepared for GSI Water Solutions, Inc. 
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Site-Specific Environmental Sampling Health and Safety Plan 

This document is the Environmental Sampling Health and Safety Plan (HSP) for sediment, groundwater, and bank soil sampling 
activities. It covers all known field hazards associated with the tasks necessary to complete the Sampling and Analysis Plans. All 
other consultants, subconsultants, and subcontractors will prepare their own HSP and will be responsible for their own health and 
safety. Any modifications to this HSP will be attached to this document (Attachment 1). 

1.   Project Contacts 

Project Manager: Dave Livesay (PM) and Erin Carroll (TPL) 

Project No.: 487.001 Date: October 3, 2013 

Site/Project Name: RM11E Supplemental RI/FS Investigation 

Site Address/Location: East bank of the Willamette River between approximately river mile (RM) RM 10.9 and RM 11.6 

RM11E Group Health and Safety 
Representative, PacifiCorp Site Contact and 

Health and Safety Representative: 

Name Jackie Wetzsteon  

Phone 503-961-3955 

Dalton, Olmsted & Fuglevand, Inc. (DOF) 
Health and Safety Representative: 

Name Paul Fuglevand 

Phone 
425-827-4588  

Cargill, Inc. Site Contact and Health and 
Safety Representative: 

Name Blake Ducote 

Phone 
225-439-8173 

Glacier Northwest, Inc. Site Contact and 
Safety Representative: 

Name Bryan Wigginton 

Phone 
503-535-7788 

Technical and Field Contacts 

GSI Water Solutions, Inc., 503-239-8799 (Portland office) 

Dave Livesay, GSI: 541-868-5777 (cell)  

Erin Carroll, GSI: 503-927-4553 (cell); 971-200-8528 (office, direct) 

Kenny Janssen, GSI: 503-475-6152 (cell); 971-200-8530 (office, direct) 

Andrew Davidson, GSI: 773-817-4229 (cell); 971-200-8535 (office, direct) 
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Lizzi Haas, GSI: 574-276-6599 (cell); 971-200-8517 (office, direct) 

Renee Fowler, GSI:  503-318-4521 (cell); 971-200-8511 (office, direct) 
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2.   Emergency Preparedness and Telephone Numbers 

Emergency Preparedness 

 
The site safety and health officer, as noted in Section 9, will assess emergency conditions and issue stop-work or 
evacuation instructions based upon the situation and best professional judgment.  Emergency procedures will be 
discussed during daily safety briefings.  Emergency evacuation may occur as the result of a medical emergency (life-
threatening) or site condition (e.g., gas line rupture, spills).  In the event of emergency, personnel will be instructed to 
leave the site immediately and the site safety and health officer (or onsite field lead if the safety and health officer is 
unavailable) will contact the appropriate emergency response providers listed below.  Directions to the nearest medical facility 
from each sampling location are provided in Section 3. An accident report will be completed (Attachment 2). 
 
All GSI field personnel will be trained in first aid [including cardiopulmonary resuscitation (CPR)] procedures and 
have access to a first aid kit. Consistent with OSHA recommendations, an automated external defibrillator (AED) will 
be made available on-site, At least one person will be trained to administer the AED.  The AED and first aid kit will be 
located central to sampling activities in an unlocked location and the AED will include a procedures diagram  for use.  
The site health and safety officer will check the AED daily for sufficient battery charge. 
 
   

Emergency Response Telephone Numbers 

Local Police: City of Portland,  Police Bureau 911 emergency 

Non-emergency: 503-823-3333 

Local Ambulance: American Medical Response 911 emergency 

Local Fire Department: Portland Fire & Rescue 911 emergency 

Non-emergency: 503- 823-3700 

Local Hospital: Legacy Emanuel Hospital & Health Center 
2801 N Gantenbein Ave.  
Portland, OR 97227 
  

LEGACY GOOD SAMARITAN HOSPITAL 

1015 NW 22nd Ave 
Portland, OR 97210 
(503) 413-7711 
 

(503) 494-8016 

 

(503) 413-7711 
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Poison Control Center: Oregon Poison Center (open 24 hours) 1-800-222-1222 

Oregon Emergency Response 
System (OERS) / DEQ 
Emergency Response: 

Local public safety responders 911 and 800-452-0311 

National Response Center 
(NRC): 

 800-424-8802 

Local GSI Office: Portland, Oregon 503-239-8799 

 
Spill Response Reporting 
 
Although spills in reportable quantities are not anticipated, field personnel will be instructed on requirements and 
procedures for reporting to OERS and the NRC. Spills will be reported immediately after the safety of on-site 
personnel has been secured.  Potentially reportable spills include any amount of oil/diesel/gas spilled in water, or 
over 42 gallons of oil spilled on land.  Reporting to OERS will include the following information: 
 

1. Your name and company. 

2. Your telephone number. 

3. Type of incident and the materials involved. 

4. Location/time of incident. Background/how the incident occurred. 

5. On-scene contact and how to reach them. 

6. Severity of incident - threat to people, property, or the environment. 

7. Actions taken - containment, evacuation. 

8. Responsible party and telephone number. 
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3.  Site Location and Directions to Nearest Medical Facilities 

 

 

Sherriff 

RM11E Project 
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Directions to Nearest Medical Facility – OVER WATER WORK: 
 
River Mile 10.6: Sherriff Dock (northwest of Fremont Bridge, west bank) to Legacy Good Samaritan Hospital: 

 

1: Start out going SOUTHEAST on NW FRONT AVE toward NW 18TH AVE. 0.3 mi 
2: Turn RIGHT onto NW 15TH AVE. 0.0 mi 
3: NW 15TH AVE becomes NW THURMAN ST. 0.1 mi 
4: Turn LEFT onto NW 16TH AVE. 0.4 mi 
5: Turn RIGHT onto NW LOVEJOY ST. 0.4 mi 
6: Turn RIGHT onto NW 22ND AVE. 0.0 mi  
7: End at 1015 NW 22nd Ave  
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Directions to Nearest Medical Facility – UPLAND WORK, CARGILL, INC FACILITY: 
 
CARGILL, INC. FACILITY to Legacy Emanuel Medical Center: Unknown Road to Emergency Entrance on North 
Morris Street, Portland, OR: 

 

 
 
 

Project 
Area Cargill, Inc. 

Facility 

N 
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Directions to Nearest Medical Facility – UPLAND WORK, GLACIER NORTHWEST, INC. and PACIFICORP 
FACILITIES: 
 
GLACIER NW, INC. and PACIFICORP FACILITY to Legacy Emanuel Medical Center: North River Street to 
Emergency Entrance on North Morris Street, Portland, OR: 

 

 
 
  

Project 
Area 

Glacier 
Northwest, Inc. 

Facility 

N PacifiCorp 
Facility 
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4.   Locations of Nearest Facilities: 

Telephone: Use personal cell phone. 

Running Water Source: Water is available on the work vessel for over-water work and from the drilling contractor for on-
land work; non-potable decontamination water will be provided on a daily basis in laboratory-
cleaned containers, as needed. 

An emergency eyewash station will be provided on the work vessel and the onshore work area. 

Public Road: Sherriff Dock: NW Front Street 

East Bank Project Area, upland: North River Street  

Rest Room: Restrooms at the Cargill, Inc. and Glacier Northwest, Inc. properties will be available to the field 
crew during the active upland field work period. During on-water work, the marine operator will 
either provide a toilet on the vessel or transport personnel to the nearest public restroom as 
needed. 
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5.   Site Activities Planned 

Activity  Location  Date 

Over-water surface sediment 
sampling 

 Site; at specified locations between RM 10.9 to 11.6 (see 
attached Figure 1) 

 Fall 2013 

Monitoring well drilling  Site; at specified locations between RM 10.9 to 11.6 (see 
attached Figure 2) 

 Fall 2013 

Groundwater quality sampling  Site; at specified locations between RM 10.9 to 11.6 (see 
attached Figure 2) 

 Fall 2013; Winter 2013-
2014 

Borehole logging and processing  Site; at specified locations between RM 10.9 to 11.6 (see 
attached Figures 2) 

 Fall 2013 

Riverbank soil sampling  Site; at specified locations between RM 10.9 to 11.6 (see 
attached Figures 2 and 3) 

 Fall 2013 

Description of the Work Areas (See Figures 1 - 3) 

 
General Project Area: The ‘RM11E Project Area’ encompasses approximately 37 acres of submerged and shoreline land along the 
east bank of the Willamette River between River Mile (RM) 10.9 and RM 11.6 (see attached Figure 1). Groundwater and bank soil 
samples will also be collected on the upland Cargill, Inc. and Glacier Northwest, Inc. properties, and a groundwater well will be 
monitored at the PacifiCorp facility, located adjacent to the RM11E Project Area (see attached Figures 2 and 3). 
 
Over-water Work:  Currently, the planned scope of work includes surface sediment sampling using a power grab sampler and 
diver assisted manual grab samples.  Over-water work will be conducted aboard the contractor work vessel. Surface sediment 
sampling sites are shown on attached Figure 1. 
 
Upland Work: The scope of work to be performed upland includes: 

(1) riverbank soil sampling using a hand auger or trowel, 
(2) oversight of upland soils sampling and monitoring well installation (4 monitoring wells) using a roto-sonic drilling rig, 
including borehole logging; well completion and development activities,  
(3) groundwater level monitoring,  
(4) groundwater quality sampling using low-flow method and manual groundwater level measurements, and 
(5) geologic logging during geotechnical investigations 
 
Proposed drill sites (including water quality sampling sites) and bank sampling sites are shown on attached Figures 2 and 3. 
The upland work will be conducted on properties owned by PacifiCorp, Cargill, Inc. and Glacier Northwest, Inc., described 
below.  
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Description of Cargill, Inc. Facility 

ACCESS: Secure facility. Site access will require ID badge, hard hat, safety vest, and steel toe shoes. 
APPROX. SIZE: 6.3 acres 
TOPOGRAPHY: Relatively flat and mostly paved with numerous buildings and structures. Greenway planter strip present 
along the top of bank in the northern portion of the property. The riverbank is steep with armoring on the northern end of the 
property and a metal sheet pile retaining wall along the southern bank.  
PRIMARY HAZARDS: Facility is active; haulage and heavy equipment operations are anticipated. 
 
Cargill operates a grain elevator and shipping terminal in this location (Irving terminal). This facility provides interim bulk 
storage for transfer of grain to and from trucks, rail cars, barges, and ships. Main features on the site are reinforced concrete 
grain silos, conveyor systems, enclosed grain processing, a rail grain dump station, a truck grain dump station, and shipping 
and unloading equipment [Black & Veatch, 2011]. An active dock extends overwater and remnant piling fields are present along 
the shoreline, behind the main dock.  

Cargill’s July 2011 Stormwater Assessment Work Plan indicates DEQ requested their samples be evaluated for: metals, PAHs, 
PCBs, and pesticides. 

Description of Glacier NW, Inc. Facility 

ACCESS: Secure facility. Site access will require ID badge, hard hat, safety vest, hearing protection and steel toed boots (gloves 
where appropriate).  Transportation Worker Identification Credential badges are required when a ship is at dock. Glacier can 
provide escorts, although the number of people that can be escorted is limited. 
APPROX. SIZE: 3.3 acres 
TOPOGRAPHY: Relatively flat and mostly paved with numerous buildings and structures. Greenway planter strip present 
along the top of bank. The riverbank is steep with armoring.  
PRIMARY HAZARDS: Facility is active; haulage and heavy equipment operations are anticipated.   
Glacier NW operates a bulk cement storage and distribution terminal at this location. No manufacturing or processing occurs. 
The site also serves as the company regional headquarters. Bulk cement is delivered by ship, pneumatically conveyed to storage 
buildings, and then loaded into trucks and railcars for offsite delivery. The site includes 15 storage silos with capacities ranging 
from 1,000 to 6,500 tons and a cement storage dome with a capacity of 30,000 tons, two off-shore docks, and two covered truck 
loading and scale areas [ERM, 2011].  
 
The following analytes were identified as potential constituents of interest, based on current and historical site activities:  metals 
(arsenic, cadmium, copper, lead, mercury, nickel, selenium, and zinc); PCBs; phthalates; PAHs; and petroleum hydrocarbons. 

Description of PacifiCorp Facility 

ACCESS: The well is outside of the gated substation, and apart from owner approval, no special access requirements are 
necessary. Notice to the PacifiCorp site contact will be provided.   
APPROX. SIZE: 1.13 acres 
TOPOGRAPHY: Relatively flat and mostly paved. 
PRIMARY HAZARDS: Facility is relatively passive and no heavy equipment operations are anticipated.   
 
The PacifiCorp facility is a passive electrical substation, housing high voltage transmission lines.  No manufacturing or repair 
operations occur on the unmanned site, therefore, limited vehicle use is expected.  For electrical safety management, between 3 
and 12 inches of poorly graded crushed rock has been placed over the entire yard [Bridgewater Group, 2012].  

The following analyte was identified as potential constituents of interest, based on current and historical site activities:  PCBs. 
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Site Status: X 
 
Active   Inactive  Abandoned  Unknown 

 Active boat traffic on the river and dock activities near several sampling locations. 

Upland work will be conducted partially on property owned by PacifiCorp, Cargill, Inc. and Glacier 
Northwest, Inc. facilities. The latter two facilities are active. 
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6.   Hazard Assessment 

Hazards of Concern 

 X Heat Stress X Cold Stress  Combustible Gas/Vapor  Oxygen Deficient 

 X Excessive Noise X Inorganic Chemicals X Organic Chemicals X Underground Services 

 X Vehicle Traffic X Falling Objects X Slips, Trips, and Falls X Heavy Equipment 

 X Overhead Hzrds. X Moving Parts X Other – See Boxes in Sections 5 and 6. 

IMPORTANT: All workers on site have stop work authority to immediately stop work if they feel that a particular task is being 
performed unsafely. This authority may be exercised at any time by anyone working on the site without repercussions or 
retribution. If individuals observe hazards for which they are unprepared, they will withdraw from the area to reevaluate the task 
and develop appropriate safety precautions before proceeding. The GSI safety officer will be contacted to determine next steps and 
this health and safety plan will be revised accordingly. 

 

Chemical State: X Liquid X Solid X Gas  Other  Unknown 

Chemical 
Characteristics: 

 

D 

 

Corrosive 

 

D 

 

Flammable 

 

X 

 

Toxic 

 

X 

 

Volatile 

  

Other 
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X = Potential contaminant of concern 

D = Chemical characteristics of decontamination fluids 

Chemicals of Concern 

Based on surface sediment sample data in the Portland Harbor, the primary chemicals of concern anticipated at the Site include the 
following: PCBs, pesticides, PAHs, and metals. Concentrations of COCs in surficial (0 to 1 ft) bank soil and sediments are 
presented in Attachment 3 to assess potential exposure.  These chemicals are relatively nonvolatile and pose a low risk for 
inhalation. Chemicals will be bound in a wet or damp solid matrix (i.e., the sediment or soils), and personnel will be working in an 
open-air environment. Nonetheless, these compounds are potentially hazardous and exposure by all routes should be minimized. 

Chemicals used on this project for decontamination purposes include nitric acid (10%), and ethanol or methanol (99.8%).  Material 
Safety Data Sheets (MSDSs) for these chemicals are attached for reference (see Attachment 4). 

 

Decontamination 

Equipment that comes in direct contact with sediment, upland groundwater, and bank soil samples, such as spoons and field 
parameter sensors, will be decontaminated in the following manner before use at each station and between field replicates:  

• Rinse and pre-clean with potable water (upland) or site water (in the river). 

• Wash and scrub with AlconoxTM, or other phosphate-free detergent.  

• Double rinse with distilled water. 

• Rinse with 0.1 percent N nitric acid. 

• Rinse with deionized water. 

• Rinse with methanol or ethanol. 

 

Decontamination solutions containing AlconoxTM, nitric acid, or methanol/ethanol will be held in sealed plastic buckets and 
disposed of at a pre-determined location at the conclusion of the sampling event.   

For the upland sampling, drilling and well development equipment will be decontaminated with a high pressure steam 
cleaner/pressure wash before each use.  For groundwater level measurements, any probes or sensors used will be decontaminated 
before each use using a rinse-wash-rinse sequence of clean potable water, phosphate-free detergent, and distilled water.  

For the in-water sediment sampling, the grab samplers will thoroughly washed using AlconoxTM or other phosphate-free 
detergent and rinsed with site water before sampling a new station. 

Precautions 

Gloves and personal protective equipment (PPE) appropriate for the expected contaminants that may be encountered (in selecting 
PPE consider potential exposure routes associated with the contaminant – e.g. inhalation, ingestion, skin contact), will be worn 
during sampling activities. 



 
 

GSI Health and Safety Plan 
Final Supplemental Remedial Investigation/Feasibility Study Work Plan Page 16 
River Mile 11 East - Portland, Oregon  October 2013 

Chemical Hazards  

Chemical of Concern  
PEL -
TWA1 
mg/m3 1 

TLV -
TWA2 
mg/m3  

STEL 
mg/m3  

Ceiling 
Limit 
mg/m3  

Exposure 
Routes 2 IP (EV) 3 Symptoms  

Decontamination Chemicals (Note:   Exposure to be minimal during field managed and controlled decontamination procedures) 
Nitric Acid (10% or 
1.6N) (decon)  5 5 10 - Ing, Ing, 

Con, Abs  11.95 Severe burns to eye or skin, 
breathing difficulties  

Ethanol 1900 1880 - - Ing, Inh, 
Con 10.47 Headache, fatigue, stupor, upper 

respiratory tract and eye irritation 

Methanol (99.8%)  
(decon) 260 262 328 - Inh, Ing, 

Con, Abs  10.84 Headache, drowsiness, coughing, 
skin and eye irritation or burning 

Volatile Organics4 (Note: Exposure to VOCs expected to be limited based on existing data associated with the groundwater plume 
associated with the upland Tarr Facility (ESCI 1139).  A PID/FID will be used to monitor organic vapor concentration during field 
work (see Section 6).  Action levels are presented in Section 6. Care should be taken to avoid dusty conditions and to stand up wind of 
samples and sample locations.). 

Tetrachloroethylene 
(PCE) 100 ppm 25 ppm 100 

ppm 200 ppm Inh, Ing, 
Con, Abs 9.32 

Irritation to eyes and skin,  
dizziness and muscular 
incoordination 

Trichloroethylene 
(TCE) 100 ppm 10 ppm 25 ppm 200 ppm Inh, Ing, 

Con, Abs 9.45 

Headache, vertigo, visual 
disturbance, irrigation to eyes and 
skin, fatigue, giddiness, tremors, 
sleepiness, nausea, vomiting, 
dermatitis 

Cis – 1,2 – 
dichloroethene (aka 
1,2-dichloroethylene) 

200 ppm 200 ppm - - Inh, Con 9.99 

Irritation to eyes and respiratory 
system, light-headedness, 
dizziness, nausea, vomiting, 
weakness, tremor 

Other Chemicals (Note: Exposure to these chemicals is expected to be low based on existing data (Attachment 3) and samples will be 
moist, wet, or saturated.  Care should be taken to avoid dusty conditions and to stand up wind of samples and sample locations). 

Arsenic (inorganic)  0.01 0.01 - - Inh, Abs, 
Con, Ing  

Unknow
n 

Ulceration of nasal septum, 
dermatitis, respiratory irritation  

Bis(2-ethylhexyl)   
phthalate  5 - 10 - Inh, Ing, 

Con  
Unknow
n 

Irritation to eyes and mucus 
membranes 

DDT  1 1 - - Inh, Abs, 
Ing, Con  

Unknow
n 

Irritation to eyes and skin, tremors, 
dizziness, confusion, headache, 
vomiting  

Naphthalene 50 52 79  Inh, Abs, 
Ing, Con  8.12 

Headache, nausea, vomiting, 
abdominal. pain, sweating, eye 
irritation  

Benzo(a)pyrene (coal 
tar pitch volatiles) 0.2 0.2 - - Inh, Con - Lung and other tumors 

PCB (42% chlorine) 1 1 - - Inh, Abs, 
Ing, Con  

Unknow
n Irritation to eyes, chloracne  

 PCB (54% chlorine)  0.001 0.5 - - Inh, Abs, 
Ing, Con  

Unknow
n Irritation to eyes, chloracne  

 

                                                 
1 PEL = Permissible Exposure Limit; Accessed online at http://www.osha.gov/dts/chemicalsampling/toc/toc_chemsamp.html 
2 Ing = ingestion, Inh = inhalation, Con = contact, Abs = absorption 
3 IP = Ionization Potential; Accessed online at  http://www.cdc.gov/niosh/npg/npgd0337.html 
4 Measured in parts per million (ppm) 

http://www.osha.gov/dts/chemicalsampling/toc/toc_chemsamp.html
http://www.cdc.gov/niosh/npg/npgd0337.html
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Physical Hazards 

The following is a summary of potential physical hazards at the Sites: 

General – Work to be performed in daylight hours; specific areas should be designated for proper storage of equipment/materials 
(out of travel lanes); remove all scrap and unessential materials out of work space; provide containers for collecting trash and 
debris; all spills must be cleaned up immediately. Adhere to facility- or vessel-specific health, safety, security, and operational 
protocols/procedures.  

Slips/Trips/Falls – Maintain good housekeeping standards and avoid leaving items on the ground where they could present a trip 
hazard. Set up adequate staging areas for all equipment needed. Inspect work area and level ground surface where possible. 

Heavy Equipment Operations – Stand clear of machinery when in operation and be familiar with emergency stop devices, if 
applicable. No loose clothing to be worn and all long hair to be tied back. If safety vests are worn they must be fastened at the 
front. Stay clear of hoisting operations (drill rod attachment and detachment). Be aware of all pinch points and provide guarding 
where possible. Be aware that heavy equipment activity may change daily or hourly, with differing potential hazards that need to 
be identified and addressed.   

Falling Objects – Stand clear of drill rig and facility operations. No person to walk under a raised load or a load supported by a 
winch. Stand uphill from drilling activities (if possible) as falling drill strings may roll. Be aware of overhead activities during over-
water work.  

Underground Services –Check for location of underground services prior to commencing ground - penetrating work. Use a service 
locator and the following cues to assist in identifying possible underground services: (1) signs of patching of pavements, (2) service 
boxes, pits, and manholes as they may indicate the presence or alignment of services, and (3) note services coming into or out of 
the ground, like power lines and down spouts. When possible, shut off utilities that are in the area while drilling is taking place. 
Consider pot-holing using vac-truck/air-knife to a depth of 4-5 feet below surface for physical confirmation of absence/presence of 
utilities. 

Lifting Hazards – Assess the load to be lifted, loaded, pushed, or pulled. Solicit help if load cannot be safely moved by one person 
or if handling too awkward. Lift with knees and hold load close to body. Make sure footing is firm, path is clear, and avoid 
twisting. Use same techniques when setting load down.  

Noise – Wear hearing protection if you need to shout to be heard. 

Cold Stress, Hypothermia – Drink plenty of fluids (not caffeine); wear clothing appropriate for the weather conditions; wear 
multiple layers.   

Heat Stress, Sunburn – Where possible, shift work hours to cooler times of the day. Allow frequent and adequate rest periods, 
adequate fluid intake, and monitor employees for signs of thermal stress. Wear clothing suitable for the current weather 
conditions. To avoid heat stress, cool potable water will be readily available, and site personnel will be encouraged to drink plenty 
of fluids and take periodic work breaks in hot weather. 

Vehicle Travel – Adhere to traffic regulations and speed limits, on and offsite. Move the vehicle to be close to the location of the 
sampling location, inspect the area for access, soft ground, obstacles that may damage the vehicle. If possible, drive in and drive 
out of the location, rather than reversing. If you need to reverse, use a spotter to guide you. Use chocks where needed.  

Overhead Structures and Lines – Look 'UP' to determine location of hazard(s).  If overhead hazards exist, change locations of the 
work to be performed where possible, otherwise, secure the overhead hazard(s) (e.g., de-energize live electrical lines). 

Inhalation Exposure – All sampling and equipment decontamination activities will take place in the open-air. When processing 
sediment cores or drill cuttings, air monitoring in the breathing zone (hemisphere forward of the shoulders with a radius of 6-9 
inches) will be performed as described in Action Levels for Contaminant Monitoring (Section 6).  
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Physical Hazards (continued) 

Splashing – Care should be taken to prevent splashing during sample collection activities to prevent liquids from splashing onto 
skin, clothing, and face.  Sampling equipment should be carefully handled (e.g., placed, opened, moved) to prevent splashing. If 
splashing occurs, area should be rinsed with clean water and dried.  Employee should have safety glasses available during 
sampling activities and wear them during activities with splash potential.  

Over-Water Work:  – Sediment sampling activities will take place in a specialized sampling vessel. The following precautions 
should be taken when conducting over-water work:  

• GSI staff will wear U.S. Coast Guard (USCG for U.S. operations) approved personal flotation devices (PFDs) (i.e., life 
jacket or buoyant work vest) at all times when on the sampling vessel. Employees should inspect life jackets or work vests 
daily before use for defects. Do not use defective jackets or vests. 

• Only personnel whose presence is required will be allowed on the back deck during deployment and retrieval of the 
samplers. The marine subcontractor will operate the surface sediment grab sampler and GSI personnel should stay out of 
the way until the grab sampler is brought on-board and safely secured. A safety line may be attached to the equipment 
during deployment and retrieval in rough waters or high winds. Under circumstances of potentially dangerous waves or 
winds, the vessel pilot and cruise leader will employ best professional judgment to ensure safe field operations. 

• All personnel handling large equipment (e.g., van Veen grab, corer) on deck will wear hard hats, safety goggles and steel-
toed boots. Sample handling equipment, containers, deck lines, and water hoses not in immediate use will be kept clear of 
walkways and work areas until needed. Each time operations at a given station have been completed; the deck will be 
washed or cleared to prevent slipping or tripping. 

• There is a potential for a man-overboard situation while the team is working over water on the research vessel or from the 
dock. This potential is increased when heavy equipment (e.g., van Veen sampler) is being used, or during stormy 
weather. If a person falls overboard, all vessel engines will be stopped immediately. The sampling vessel will be equipped 
with life rings with approximately 100 feet of 3/8‐inch solid‐braid polypropylene (or equivalent) line next to the work 
area. Flotation devices (e.g., life rings) attached to lines will be thrown to the victim from the vessel. The victim will then 
be brought aboard the research vessel or towed to shore; wet clothes will be removed and replaced with dry blankets or 
clothing. No other person shall enter the water except if the victim is unconscious or seriously injured. Rescuers must 
wear life preservers and be tethered to the research vessel or shore.  

• Ensure that working platforms are secured with no tripping hazards; surfaces that become wet and slippery should be 
cleaned and dried to the extent possible; guard-rails and toe boards should be checked periodically to ensure they are 
firmly fixed; life jackets should be worn at all times; life buoys fitted with lifelines should be provided and be ready for 
use at all times; and be aware of vessel traffic; the potential for rapidly changing conditions (e.g., high flow in response to 
intense rainfall) and drifting debris to collide with vessel (e.g., snags).   

• Employees will use extreme care when getting on and off the vessel, especially when carrying equipment or transferring 
samples. 

 

Work Zones 

Work zones will be established in three areas: the sampling vessel, around drilling rigs, and around sample 
processing tables. Only health and safety trained personnel will be permitted within work zones. Should non-trained 
personnel come aboard the sampling vessel, they will be instructed to remain inside the covered cabin during active 
sampling activities and will not be permitted to come into direct contact with the sediment. The sampling vessel will 
be equipped with research and diver flags to alert other boaters of these activities and encourage them to exercise 
caution and keep their distance. According to the Oregon Boating Regulation (OAR 250-021-0030), boaters operating 
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in an area where the diver flag is displayed should operate at a slow-no wake, maximum 5 mph speed, within 200 
feet of a diving flag.’ The boat Capitan will use a radio and/or bull horn to communicate with other boaters who may 
approach the sampling vessel. Work zones will be delineated with cones or tape around drilling rigs and processing 
tables; approximately 20-feet around drilling rigs, and approximately 10-feet around processing tables. 
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7.   Safety Considerations 

Monitoring Equipment:  X PID/FID  O2 Meter  Explosimeter  H2S Meter  Other 

Action Levels for Contaminant Monitoring 

All sampling and equipment decontamination activities will take place in the open-air. If an odor is detected or visible evidence of 
contamination (sheen) is observed on the soil or sediment sample, then air monitoring next to the sample and in the breathing zone 
will be performed with a photoionization detector (PID). If PID readings are above 10 ppm in the breathing zone then, personnel 
will retreat in an upwind direction to an area where PID readings are less than 10 ppm. The activity will be resumed after 5 
minutes. If PID readings are less than 25 ppm, work will proceed with PID measurements collected at 10-minute intervals with a 
change in activity and at approximately 30-minute intervals. If PID readings exceed 25 ppm, work will be halted and reevaluated 
as discussed below. All PID readings will be recorded in the field notebook. 
 

 

Parameter 
Monitoring 
Instrument 

Monitoring 
Frequency Action Level/Criteria Specific Action 

 
Volatile 
Organic 
Compounds 

PID(1)/FID – 
ppm 

 Periodically(1) 
during soil 
and sediment 
sampling 
activities 

<10 ppm over 15 min. 
period; <25 ppm 
momentary peak(2) 

Maintain Level D PPE and continue 
monitoring 

10-25 ppm over 15 min 
period or 25-50 ppm 
momentary peak(2) 

If outdoors, stand upwind of sample, if 
indoors install fans in work area to reduce 
vapor levels and continue monitoring.  If 
levels do not decrease, contact PM to discuss 
options. 

>25 ppm for 15 min 
period or >50 ppm 
momentary peak(2) 

Evacuate work area immediately and contact 
PM to discuss next steps.  

TABLE NOTES:  
(1) A photoionization detector (PID) equipped with 11.7 eV lamp or a flame ionization detector will be used to screen the breathing zone and 

samples for organic vapors on a regular basis during sampling, logging, and waste management activities.  The PID or FID will be 
calibrated in accordance with the manufacturer’s instructions.  Screening will be conducted above the soil or sediment sample upon 
retrieval and in the breathing zone during sampling process on a 10 – minute interval.  Readings will be obtained near the drill rig on an 
approximate 15 - 20 minute interval during drilling. 

(2) The action levels are based on the volatile organic compounds listed under Section 5: Chemical Hazards above.  Upgrade levels are based 
on the chemical with the lowest PEL/TLV requirements.  

(3) In the event, volatile organic compounds are detected using a PID/FID at concentrations above the defined action levels, work will be 
stopped and the GSI Site Health and Safety Officer contacted.  Respirators will not be donned by GSI personnel until approved by the 
Site Health and Safety Officer. Only GSI employees with current respirator certification and fit test will don respirators.   

Personal Protective Equipment Requirements 

Personal Protective Equipment (PPE) for this project requires Level D protection.  All sampling activities including sediment and 
soil processing and use of chemicals for decontamination of sampling equipment must be conducted in open-air locations. 
 
PPE requirements for each work area are described below: 
Over-Water Work:  Steel toe/slip-resistant/neoprene safety boots, splash-proof goggles, nitrile gloves, personal flotation devices 
(PFDs type III), water resistant bib-style overalls and jackets, and hard hats. 
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Riverbank Soil and Groundwater Quality:  Chemical-resistant steel toe boots, splash-proof clothing, splash-proof safety goggles, 
and nitrile gloves. 
Monitoring Well Drilling, Installation and Well Development Oversight:  Steel toe boots, leather gloves (equipment handling), 
nitrile gloves (drill cutting characterization and air space monitoring), hearing and eye protection, and hard hat.  
 
Field staff will wash hands and face after removing PPE. 
 

Check Out First Aid Kit  Yes X No   
First-Aid kits are available on the vessel and at each drilling 
location. First aid kits should accompany personnel 
conducting bank sampling activities. 

 

Training  Required? As Needed  Additional Comments 

HAZWOPER 40-Hour  Yes   

HAZWOPER 8-Hour 
Refresher Yes   

First Aid/CPR/AED Yes  At least one GSI employee will be trained in CPR and AED 
use.  All GSI field personnel are trained in first aid. 

Respirator Certification/Fit 
Test  GSI Employee 

Specific 

Respirators are not anticipated for this project. In the event, 
volatile organic compounds are detected using a PID/FID at 
concentrations above the defined action levels, respirators 
will not be donned by GSI personnel until approved by the 
Site Health and Safety Officer. Only GSI employees with 
current respirator certification and fit test will don 
respirators.  Before using a respirator, GSI employees must 
complete medical evaluations to determine if they are 
medically able to use a respirator by a licensed health-care 
professional. Additional detail is provided in GSI’s Health 
and Safety Policy, Appendix E, Respirator Protection 
Program. 

Medical Surveillance  GSI Employee 
Specific 

GSI employees anticipated to spend >29 days at HAZWOPER 
sites are enrolled in a medical surveillance program.  Use of 
air purifying respirators is not anticipated and will not be 
used unless field personnel are enrolled in GSI’s medical 
surveillance program. 

Buddy System  Yes 
 
The buddy system will be discussed and assignments made 
during daily safety meetings. 
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8.   Activity Considerations 

Will site representative be present? X Yes  No 

Exact Location of Chemicals:  Known  Assumed X Unknown 

Identify Nearest Offsite Population: X Residential X Industrial  Rural X Urban 

Describe Nearest Offsite Population 

Over-water Work 

Recreational and professional users of the Willamette River. Active industrial marine operations at Glacier, Cargill, and Ross Island 
Sand & Gravel docks.  Work on board research and work vessels will be conducted in accordance with directions from ship captain 
and vessel operators. GSI staff is not authorized to operate sampling vessels. 

Upland Work 

Urban area; adjacent property owners/operators.  
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9.   Roles and Responsibilities 

Name  Role  Responsibility 

Dave Livesay  Project Manager (PM) 

 

The GSI PM has overall responsibility for the delivery of the project 
and management of all members of the team, including external 
advisors and subcontractors. The PM and TPL are the points-of-
contact for the RM11E Group and regulatory agencies.  

Erin Carroll  Technical Project Lead 
(TPL) 

 

The GSI TPL has responsibility and authority to direct all work 
operations. The TPL will work closely with the PM, and is a point-
of-contact for the RM11E Group and regulatory agencies. The TPL 
will coordinate safety and health functions with the Site Safety and 
Health Officer (SSHO), has the authority to oversee and monitor the 
performance of the SSHO, and bears ultimate responsibility for the 
proper implementation of this HSP. 

Kenny Janssen (upland 
work) 

Erin Carroll (sediment 
sampling) 

 Field Director (FD) 

 

The GSI FD is responsible for field operations and ensures the 
implementation of the HSP requirements and procedures in the 
field. 

Kenny Janssen (upland 
work) 

Erin Carroll (sediment 
sampling) 

 Site Safety and Health 
Officer (SSHO) 

 

The GSI SSHO has full responsibility and authority to develop and 
implement this HSP and to verify compliance. The SSHO is on site 
or readily accessible to the site during all work operations and has 
the authority to halt site work if unsafe conditions are observed or 
suspected. 

GSI staff  Field Activities 

 

GSI staff will be responsible for complying with this HSP, using the 
proper PPE, reporting unsafe acts and conditions, and following the 
work and safety and health instructions of the project manager, 
SSHO, field director, and site-specific HS plans and protocols. 

Subcontractors  Field Activities  Subcontractors will be responsible for their own HSPs. 
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Site Entry Procedures 

 

Daily Safety Meetings 

Daily safety meetings will be held with project personnel in attendance to review the hazards posed and required health and safety 
procedures that apply for each day’s project activities (See Attachment 5). Meetings will take place each morning before work 
begins, or: 

• When new employees join the crew. 
• If site conditions change unexpectedly or when a specific task or location poses a safety hazard. 
• To review proper use of PPE. 

 
Over-Water Work 

Work on board research and work vessels will be conducted in accordance with directions from ship captain and vessel operators. 
The vessel captain will notify the US Coast Guard of sampling activities.  

 

Riverbank Soil Sampling 

The riverbanks may be slippery and covered with wood or other debris.  Therefore, the field crew will give special consideration to 
these slipping/tripping hazards especially while carrying sampling gear.   

 

PacifiCorp, Cargill, Inc. and Glacier NW, Inc. Facilities  

These sites are locked and fenced. A security representative for Glacier Northwest and Cargill, Inc. will be present at all times and 
will require an ID badge and the appropriate PPE for all personnel accessing the site. Entry and access to all facilities will be 
conducted with permission of facility representatives. 

 

Criteria for Changing Protection 

If contaminants are encountered that are unusual, GSI staff will follow guidance of the Field Director, and adjust PPE 
appropriately. This HSP will be updated accordingly.  

Work Limitations (time of day, conditions, etc.) 

All field activities will be conducted during daylight hours. Work will not be conducted during electrical storms. Due to 
operational and security limitations that may interfere with, or delay access to, waterfront and over-water structures as a result of 
vessel traffic and other marine operations, the FD will coordinate access with designated site representatives for Cargill, Inc. and 
Glacier Northwest, Inc. at least two weeks in advance of the conduct of such work activities with the facilities’. 
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Disposal of PPE and Decon Water 

Waste PPE including used nitrile gloves will be contained in garbage bags and disposed with common waste as described in the 
Sampling and Analysis Plans (SAPs) attached to the Work Plan. During sample collection, all decontamination water containing 
chemicals (e.g., nitric acid, and ethanol) will be contained in five-gallon buckets and will be discharged into the sanitary sewer 
following neutralization with baking soda as described in the SAPs. All visibly impacted soil or sediment and water generated 
during drilling, well development, and sampling will be contained in 55-gallon drums as described in the SAPs. Drummed 
materials will be profiled to evaluate disposal options as described in the SAPs.  

 

10.   Signatures  

 Signature  Date 

Prepared by:    

Reviewed by:    

Project Manager:     
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Navigation Channel

River Mile Tenth (RM)

Existing Surface Sediment Sample

Active Outfall

Inactive Outfall

MAP NOTES:
Date: October 3, 2013
AOPC = Area of Potential Concern
FS = Feasibility Study
RM = River Mile
PCB = Polychlorinated Biphenyl
1.The comprehensive benthic risk areas, and the AOPC 25 boundary is consistent with the 
information presented in the Draft FS report for the Portland Harbor (Anchor QEA et al., 2012).
2. The breakdown of total PCB concentrations is consistent with each of the remedial alternatives 
(B through F) presented in the Draft FS report for the Portland Harbor (Anchor QEA et al., 2012).

Willamette River
Portland, Oregon

FIGURE 1
Proposed Surface Sediment 

Sampling Locations

River Mile 11 East
Health and Safety Plan
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3. Source of existing sediment sample locations is LWG SCRA Combo database (dated July 7,
2009) and DPSC Field and Data Report (dated January 2009). Other sediment data might
exist that are not included in the LWG SCRA Combo database or the DPSC Field and Data Report.

File Path: P:\Portland\487-DOF\001-RM11E_RI_FS\Project_GIS\Project_mxds\HASP\Figure1_Proposed_Surf_Sed_Samp_Locs.mxd
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MAP NOTES:
Date: October 3, 2013
AOPC = Area of Potential Concern
FS = Feasibility Study
PCB = Polychlorinated Biphenyl
RM = River Mile
1. The locations of all features shown are approximate.
2. The comprehensive benthic risk areas, and the AOPC 25 
boundary is consistent with the information presented in the 
Draft FS report for the Portland Harbor (Anchor QEA et al., 2012).
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FIGURE 2
Proposed Groundwater 

Monitoring Well Locations
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3. The breakdown of total PCB concentrations is consistent
with each of the remedial alternatives (B through F) presented
in the Draft FS report for the Portland Harbor (Anchor QEA et al., 2012).
4. Air Photo taken Fall 2012 by METRO.

File Path: P:\Portland\487-DOF\001-RM11E_RI_FS\Project_GIS\Project_mxds\HASP\Figure2_Proposed_Mon_Wells.mxd
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Date: October 3, 2013
AOPC = Area of Potential Concern
FS = Feasibility Study
PCB = Polychlorinated Biphenyl
RM = River Mile
1. The locations of all features shown are approximate.
2. The comprehensive benthic risk areas, and the AOPC 25 
boundary is consistent with the information presented in the 
Draft FS report for the Portland Harbor (Anchor QEA et al., 2012).

3. The breakdown of total PCB concentrations is consistent
with each of the remedial alternatives (B through F) presented
in the Draft FS report for the Portland Harbor (Anchor QEA et al., 2012).
4. Two multi-point composite samples, collected from the upper 
and lower riverbank in the southwest corner of the Glacier NW 
property are included in this figure and the data are presented in 
Glacier NW’s Riverbank Soil Source Control Screening
Evaluation (ERM, 2013).
5. Air Photo taken Fall 2012 by METRO.

River Mile 11 East
Health and Safety Plan

File Path: P:\Portland\487-DOF\001-RM11E_RI_FS\Project_GIS\Project_mxds\HASP\Figure3_Proposed_Sup_Bank_Soil_Samp_Locs.mxd
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FORM 1 
 

MODIFICATION TO HEALTH AND SAFETY PLAN  
INTEGRAL CONSULTING, INC. 

DATE ___/___/___ 
 

Project: 
 
Modification:   
________________________________________________________________________
________________________________________________________________________ 
________________________________________________________________________
________________________________________________________________________ 
 
Reasons for Modification:  
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________ 
________________________________________________________________________
________________________________________________________________________ 
 
Site Personnel Briefed 
 
Name: _______________________________   Date: ____________________________ 

Name: _______________________________   Date: ____________________________ 

Name: _______________________________   Date: ____________________________ 

Name: _______________________________   Date: ____________________________ 

Name: _______________________________   Date: ____________________________ 

Name: _______________________________   Date: ____________________________ 

Name: _______________________________   Date: ____________________________ 

Name: _______________________________   Date: ____________________________ 

Name: _______________________________   Date: ____________________________ 

 
Approvals 
 
Site Supervisor: _______________________________________________________ 

Site Safety and Health Officer: ______________________________________________ 

CERCLA Project Coordinator: ______________________________________________ 

President: _______________________________________________________________ 

Other: __________________________________________________________________ 
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FORM 2 
 

INTEGRAL CONSULTING, INC. 
EMPLOYEE EXPOSURE / INJURY INCIDENT / SPILL / NEAR MISS REPORT  

(Use additional page if necessary) 
 
Date: _________________________ Time: ____________________________________ 
Name: ________________________ Employer: ________________________________ 
Type of Occurrence: employee exposure , / injury incident , / spill , / near miss , 
Site Name and Location: ___________________________________________________ 
Site Weather (clear, rain, snow, etc.): _________________________________________ 
Nature of Illness/Injury: ____________________________________________________ 
Symptoms: ______________________________________________________________ 
Action Taken: Rest __________ First Aid ____________ Medical __________________ 
Transported By: __________________________________________________________ 
Witnessed By: ___________________________________________________________ 
Hospital’s Name: ________________________ Treatment: _______________________ 

Describe in detail how this Accident/Incident/Spill/Near Miss occurred. (If a spill, list the 
name of the compounds, quantities and method of clean-up/containment.)  
________________________________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
What was the person doing at the time of the accident/incident? ____________________ 
________________________________________________________________________ 
Personal Protective Equipment Worn: _________________________________________ 
________________________________________________________________________ 
What immediate action was taken to prevent recurrence? __________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
Employee’s Signature: _________________________________ Date: ______________ 
Supervisor’s Signature: ________________________________  Date: ______________ 
Site Safety Representative’s Signature: ____________________ Date: ______________ 
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River Mile 11 East Supplemental Data Report:
Archived Bank Soil and Sediment Re-Analysis

April 2013
Table 5-1
Analytical Results of Bank Soil and Debris Samples

Sample RM11E-SL001 RM11E-SL001-BM RM11E-SL002 RM11E-SL003 RM11E-SL003-BM RM11E-SL004 RM11E-SL005 RM11E-SL006
Sample Type Soil Debris Soil Soil Debris Soil Soil Soil

Location SL001 SL001 SL002 SL003 SL003 SL004 SL005 SL006
River Mile 11.1 11.1 11.1 11.1 11.1 11.2 11.2 11.2

Sample Depth (cm) 0 - 10 NA 0 - 10 0 - 10 NA 0 - 15 0 - 9 0 - 5
Sample Date 9/22/2009 9/22/2009 9/22/2009 9/22/2009 9/22/2009 9/22/2009 9/22/2009 9/22/2009

Units
PCB Aroclors

Aroclor 1016 ug/kg 1.3 U 6.1 U 1.3 U 1.3 U 3.8 U 4 U 6 U 1.3 U
Aroclor 1221 ug/kg 1.3 U 6.1 U 1.3 U 1.3 U 3.8 U 4 U 6 U 1.3 U
Aroclor 1232 ug/kg 1.3 U 6.1 U 1.3 U 1.3 U 3.8 U 4 U 6 U 1.3 U
Aroclor 1242 ug/kg 1.3 U 6.1 U 1.3 U 1.3 U 3.8 U 4 U 6 U 1.3 U
Aroclor 1248 ug/kg 1.3 U 6.1 U 1.3 U 1.3 U 3.8 U 4 U 6 U 1.3 U
Aroclor 1254 ug/kg 1.3 U 6.1 U 1.3 U 1.3 U 3.8 U 4 U 6 U 1.3 U
Aroclor 1260 ug/kg 15 19 25 1.5 J 3.8 U 14 57 13
Aroclor 1262 ug/kg 1.3 U 6.1 U 1.3 U 1.3 U 3.8 U 4 U 6 U 1.3 U
Aroclor 1268 ug/kg 1.3 U 6.1 U 1.3 U 1.3 U 3.8 U 4 U 6 U 1.3 U
Total Aroclors (ND=0) ug/kg 15 T 19 T 25 T 1.5 JT 3.8 UT 14 T 57 T 13 T

Butyltins
Butyltin Ion ug/kg 1.1 J -- 0.35 U 0.26 U -- 0.62 UJ 0.9 J 5
Dibutyltin Ion ug/kg 0.53 J -- 0.25 U 0.19 U -- 0.46 UJ 4.9 38
Tributyltin Ion ug/kg 0.62 J -- 0.75 J 0.43 U -- 1.1 UJ 53 270
Tetrabutyltin ug/kg 1.2 -- 56 0.44 U -- 1.1 UJ 0.5 U 2.2
Total Butyltins (ND=0) ug/kg 3.45 JT -- 56.75 JT 0.44 UT -- 1.1 UT 58.8 JT 315.2 T

Conventionals
Total Organic Carbon percent 1.28 -- 2.05 1.04 -- 10.1 2.44 T 0.418
Total Solids percent 82.5 T 92.7 T 75.3 81.8 97.9 82.4 86 88.5

Dioxin/Furan Homologs
Heptachlorodibenzofuran Homologs ng/kg 23.4 -- 14.8 12.2 -- 18.6 77.9 10.6
Heptachlorodibenzo-p-Dioxin Homologs ng/kg 61.8 -- 45.4 31.8 -- 86.1 482 71.5
Hexachlorodibenzofuran Homologs ng/kg 8.1 -- 39.3 10 -- 17.8 45.5 6.59
Hexachlorodibenzo-p-Dioxin Homologs ng/kg 7.64 -- 8.87 9.8 -- 27.7 57 8.53
Octachlorodibenzofuran ng/kg 28.1 -- 11.9 12 -- 16.4 69.4 9.32 J
Octachlorodibenzo-p-Dioxin ng/kg 416 -- 162 140 -- 316 1960 313
Pentachlorodibenzofuran Homologs ng/kg 5.54 -- 71.5 14.2 -- 14.8 24.5 1.96 J
Pentachlorodibenzo-p-Dioxin Homologs ng/kg 0.0933 J -- 2.07 J 3.67 J -- 3.36 J 1.81 J 0.28 J
Tetrachlorodibenzofuran Homologs ng/kg 0.149 U -- 15.7 3.48 -- 4.62 10.2 0.15 U
Tetrachlorodibenzo-p-Dioxin Homologs ng/kg 0.161 U -- 0.0837 U 2.16 -- 4.54 0.0952 U 0.0832 U
Total PCDD/F (ND=0) ng/kg 550.673 JT -- 371.54 JT 239.31 JT -- 509.92 JT 2728.31 JT 421.78 JT

Dioxins/Furans
1,2,3,4,6,7,8-Heptachlorodibenzofuran ng/kg 5.5 -- 4.1 J 4.17 J -- 8.89 23.2 3.31 J
1,2,3,4,6,7,8-Heptachlorodibenzo-p-Dioxin ng/kg 28.3 -- 21.7 14.6 -- 40.9 241 39.5
1,2,3,4,7,8,9-Heptachlorodibenzofuran ng/kg 0.401 J -- 0.334 J 0.336 J -- 0.919 J 1.04 J 0.177 J
1,2,3,4,7,8-Hexachlorodibenzofuran ng/kg 0.425 J -- 0.995 J 1.11 J -- 2.28 J 2.5 J 0.277 J
1,2,3,4,7,8-Hexachlorodibenzo-p-Dioxin ng/kg 0.202 J -- 0.302 J 0.197 J -- 0.807 J 1.68 J 0.381 J
1,2,3,6,7,8-Hexachlorodibenzofuran ng/kg 0.218 J -- 1.05 J 0.524 J -- 0.901 J 1.23 J 0.149 J
1,2,3,6,7,8-Hexachlorodibenzo-p-Dioxin ng/kg 1.11 J -- 1.55 J 1.02 J -- 3.76 J 11.1 1.95 J
1,2,3,7,8,9-Hexachlorodibenzofuran ng/kg 0.0813 U -- 0.0935 U 0.137 U -- 0.284 U 0.399 U 0.107 U
1,2,3,7,8,9-Hexachlorodibenzo-p-Dioxin ng/kg 0.494 J -- 0.729 J 0.565 J -- 2.8 J 4.99 0.883 J

Analyte
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River Mile 11 East Supplemental Data Report:
Archived Bank Soil and Sediment Re-Analysis

April 2013
Table 5-1
Analytical Results of Bank Soil and Debris Samples

Sample RM11E-SL001 RM11E-SL001-BM RM11E-SL002 RM11E-SL003 RM11E-SL003-BM RM11E-SL004 RM11E-SL005 RM11E-SL006
Sample Type Soil Debris Soil Soil Debris Soil Soil Soil

Location SL001 SL001 SL002 SL003 SL003 SL004 SL005 SL006
River Mile 11.1 11.1 11.1 11.1 11.1 11.2 11.2 11.2

Sample Depth (cm) 0 - 10 NA 0 - 10 0 - 10 NA 0 - 15 0 - 9 0 - 5
Sample Date 9/22/2009 9/22/2009 9/22/2009 9/22/2009 9/22/2009 9/22/2009 9/22/2009 9/22/2009

UnitsAnalyte
1,2,3,7,8-Pentachlorodibenzofuran ng/kg 0.041 U -- 0.108 U 0.108 U -- 0.707 J 0.699 J 0.0741 U
1,2,3,7,8-Pentachlorodibenzo-p-Dioxin ng/kg 0.0933 J -- 0.317 J 0.283 J -- 1.31 J 1.28 J 0.187 J
2,3,4,6,7,8-Hexachlorodibenzofuran ng/kg 0.2 J -- 0.749 J 0.518 J -- 1.79 J 1.77 J 0.232 J
2,3,4,7,8-Pentachlorodibenzofuran ng/kg 0.0443 U -- 0.783 J 0.407 J -- 1.14 J 1.07 J 0.0809 U
2,3,7,8-Tetrachlorodibenzofuran ng/kg 0.121 U -- 0.113 U 0.231 J -- 0.12 U 1.14 0.15 U
2,3,7,8-Tetrachlorodibenzo-p-dioxin ng/kg 0.161 U -- 0.0837 U 0.087 U -- 2.92 0.323 J 0.0832 U
Dioxin TCDD toxicity equivalent (ND=0) ng/kg 0.6817 JT -- 0.8407 JT 0.6492 JT -- 5.4705 T 6.378 JT 0.9973 JT
Furan TCDD toxicity equivalent (ND=0) ng/kg 0.1517 JT -- 0.5622 JT 0.4091 JT -- 0.96332 T 1.2692 JT 0.1035 JT
Dioxin/furan TCDD toxicity equivalent (ND=0) ng/kg 0.8334 JT -- 1.4029 JT 1.0583 JT -- 6.43382 T 7.6472 JT 1.1008 JT

Metals
Aluminum mg/kg 12900 T -- 9010 19900 -- 11200 9380 6940
Antimony mg/kg 0.344 T -- 1.47 1.22 -- 1.09 1.58 0.063 U
Arsenic mg/kg 2.37 T -- 39.9 5.33 -- 4.38 5 0.97
Cadmium mg/kg 0.189 JT -- 0.244 J 0.267 J -- 0.298 0.257 J 0.084 J
Chromium mg/kg 13.5 T -- 16.2 14.6 -- 19.8 16.5 5.18
Copper mg/kg 21.9 T -- 70.4 145 -- 51.8 58.5 12.7
Lead mg/kg 32.4 T -- 306 111 -- 90 94.5 7.26
Manganese mg/kg -- -- -- -- -- -- -- --
Mercury mg/kg 0.064 T -- 0.183 0.086 -- 0.056 0.041 0.014 U
Nickel mg/kg 14.7 T -- 87.8 13.2 -- 30.9 19.5 5.82
Selenium mg/kg 0.04 UT -- 0.13 0.09 J -- 0.19 0.08 J 0.03 U
Silver mg/kg 0.089 T -- 0.195 0.183 -- 0.147 0.96 0.049
Zinc mg/kg 66.7 JT -- 129 J 82.8 J -- 98.8 113 J 37.3 J

PAHs
C1-Chrysene ug/kg 45 -- 290 54 -- 23000 J 210 8.4
C1-Dibenzothiophene ug/kg 6.1 -- 25 U 40 -- 25000 J 25 U 5 U
C1-Fluoranthene/Pyrene ug/kg 19 -- 200 46 -- 27000 J 82 5 U
C1-Fluorene ug/kg 5 U -- 25 U 7.3 -- 15000 J 25 U 5 U
C1-Phenanthrene/Anthracene ug/kg 9.1 -- 110 100 -- 47000 J 62 5 U
C2-Chrysene ug/kg 95 -- 410 72 -- 30000 J 610 19
C2-Dibenzothiophene ug/kg 19 -- 25 23 -- 22000 J 25 U 5 U
C2-Fluoranthene/Pyrene ug/kg 35 -- 230 40 -- 37000 J 210 6.9
C2-Fluorene ug/kg 5.2 -- 25 U 22 -- 36000 J 25 U 5 U
C2-Naphthalene ug/kg 6.9 -- 25 U 91 -- 72000 J 25 U 5 U
C2-Phenanthrene/Anthracene ug/kg 17 -- 71 150 -- 67000 J 94 5 U
C3-Chrysene ug/kg 100 -- 660 54 -- 25000 J 830 29
C3-Dibenzothiophene ug/kg 38 -- 51 14 -- 21000 J 42 5 U
C3-Fluoranthene/Pyrene ug/kg 50 -- 270 32 -- 39000 J 370 7
C3-Fluorene ug/kg 7.8 -- 25 U 17 -- 51000 J 25 U 5 U
C3-Naphthalene ug/kg 7.2 -- 25 U 89 -- 91000 J 25 U 5 U
C3-Phenanthrene/Anthracene ug/kg 34 -- 97 95 -- 66000 J 150 5.7
C4-Chrysene ug/kg 200 -- 780 130 -- 20000 J 1200 42
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River Mile 11 East Supplemental Data Report:
Archived Bank Soil and Sediment Re-Analysis

April 2013
Table 5-1
Analytical Results of Bank Soil and Debris Samples

Sample RM11E-SL001 RM11E-SL001-BM RM11E-SL002 RM11E-SL003 RM11E-SL003-BM RM11E-SL004 RM11E-SL005 RM11E-SL006
Sample Type Soil Debris Soil Soil Debris Soil Soil Soil

Location SL001 SL001 SL002 SL003 SL003 SL004 SL005 SL006
River Mile 11.1 11.1 11.1 11.1 11.1 11.2 11.2 11.2

Sample Depth (cm) 0 - 10 NA 0 - 10 0 - 10 NA 0 - 15 0 - 9 0 - 5
Sample Date 9/22/2009 9/22/2009 9/22/2009 9/22/2009 9/22/2009 9/22/2009 9/22/2009 9/22/2009

UnitsAnalyte
C4-Naphthalene ug/kg 11 -- 25 U 47 -- 63000 J 25 U 5 U
C4-Phenanthrene/Anthracene ug/kg 42 -- 110 45 -- 48000 J 300 5 U
1-Methylnaphthalene ug/kg 2.2 -- 10 26 -- 13000 J 4.5 J 0.51 U
2-Methylnaphthalene ug/kg 3.2 -- 12 47 -- 12000 J 5.8 J 0.62 J
Acenaphthene ug/kg 0.93 J -- 6.6 4.4 -- 3000 J 5.2 J 0.76 U
Acenaphthylene ug/kg 0.73 J -- 10 3 -- 1100 J 3 U 0.59 U
Anthracene ug/kg 1.7 -- 36 11 -- 3300 J 9.4 0.58 U
Benzo(a)anthracene ug/kg 10 -- 220 27 -- 2900 J 36 2.6
Benzo(a)pyrene ug/kg 14 -- 340 27 -- 2400 J 47 4.1
Benzo(b)fluoranthene ug/kg 18 -- 390 39 -- 1600 J 57 7.3
Benzo(e)pyrene ug/kg 19 -- 260 26 -- 3000 J 72 6.3
Benzo(g,h,i)perylene ug/kg 21 -- 350 29 -- 1500 J 70 8.6
Benzo(k)fluoranthene ug/kg 4.4 -- 110 11 -- 420 J 12 1.7
Chrysene ug/kg 19 -- 270 39 -- 6000 J 36 2.7
Dibenzo(a,h)anthracene ug/kg 4.1 -- 49 6.8 -- 420 J 16 1.6
Dibenzothiophene ug/kg 1.6 -- 8.9 6 -- 2700 J 4.1 J 0.4 U
Fluoranthene ug/kg 13 -- 360 57 -- 3500 J 41 4.4
Fluorene ug/kg 1.1 J -- 7.1 7.9 -- 5000 J 4 J 0.61 U
Indeno(1,2,3-cd)pyrene ug/kg 12 -- 310 28 -- 840 J 38 5.8
Naphthalene ug/kg 29 -- 19 25 -- 670 J 4.5 J 1.6 U
Perylene ug/kg 32 -- 180 8.2 -- 1700 J 140 6.2
Phenanthrene ug/kg 8.1 -- 170 65 -- 13000 J 38 3.1
Pyrene ug/kg 19 -- 330 66 -- 9500 J 47 5.7
Total LPAH (ND=0) ug/kg 44.76 JT -- 260.7 T 163.3 T -- 38070 JT 66.9 JT 3.72 JT
Total HPAH (ND=0) ug/kg 134.5 T -- 2729 T 329.8 T -- 29080 JT 400 T 44.5 T
Total PAHs (ND=0) ug/kg 179.26 JT -- 2989.7 T 493.1 T -- 67150 JT 466.9 JT 48.22 JT
Total cPAHs as BaPEq (ND=0) ug/kg 22.163 T -- 482.37 T 43.349 T -- 3364 T 76.256 T 7.2897 T

Pesticides
2,4'-DDD ug/kg 0.53 J -- 0.2 U 0.24 U -- 1.9 U 0.81 U 0.21
2,4'-DDE ug/kg 0.16 U -- 0.062 U 0.062 U -- 2 U 0.39 U 0.062 U
2,4'-DDT ug/kg 0.82 J -- 0.32 J 0.2 -- 1.4 U 1.1 J 0.17 U
4,4'-DDD ug/kg 0.8 -- 0.1 U 0.4 -- 4.9 J 0.17 U 0.1 U
4,4'-DDE ug/kg 0.21 U -- 0.056 J 0.061 J -- 2.6 U 0.26 J 0.092 J
4,4'-DDT ug/kg 1.9 U -- 1.2 0.34 -- 6.2 U 5 1.2
Total DDD (ND=0) ug/kg 1.33 JT -- 0.2 UT 0.4 T -- 4.9 JT 0.81 UT 0.21 T
Total DDE (ND=0) ug/kg 0.21 UT -- 0.056 JT 0.061 JT -- 2.6 UT 0.26 JT 0.092 JT
Total DDT (ND=0) ug/kg 0.82 JT -- 1.52 JT 0.54 T -- 6.2 UT 6.1 JT 1.2 T
Total DDx (ND=0) ug/kg 2.15 JT -- 1.576 JT 1.001 JT -- 4.9 JT 6.36 JT 1.502 JT
Aldrin ug/kg 0.046 U -- 0.046 U 0.046 U -- 4.1 U 0.058 U 0.046 U
Alpha-Hexachlorocyclohexane ug/kg 0.058 U -- 0.058 U 0.058 U -- 2.9 J 0.058 U 0.058 U
Beta-Hexachlorocyclohexane ug/kg 0.18 U -- 0.18 U 0.18 U -- 14 U 0.18 U 0.18 U
Chlordane (Cis & Trans) ug/kg 10 U -- 10 U 10 U -- 310 U 13 10 U
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River Mile 11 East Supplemental Data Report:
Archived Bank Soil and Sediment Re-Analysis

April 2013
Table 5-1
Analytical Results of Bank Soil and Debris Samples

Sample RM11E-SL001 RM11E-SL001-BM RM11E-SL002 RM11E-SL003 RM11E-SL003-BM RM11E-SL004 RM11E-SL005 RM11E-SL006
Sample Type Soil Debris Soil Soil Debris Soil Soil Soil

Location SL001 SL001 SL002 SL003 SL003 SL004 SL005 SL006
River Mile 11.1 11.1 11.1 11.1 11.1 11.2 11.2 11.2

Sample Depth (cm) 0 - 10 NA 0 - 10 0 - 10 NA 0 - 15 0 - 9 0 - 5
Sample Date 9/22/2009 9/22/2009 9/22/2009 9/22/2009 9/22/2009 9/22/2009 9/22/2009 9/22/2009

UnitsAnalyte
Cis-Chlordane ug/kg 0.21 -- 0.11 J 0.063 U -- 2 U 1.3 J 0.063 U
Cis-Nonachlor ug/kg 0.87 U -- 0.4 U 0.16 U -- 6.2 U 1.9 U 0.54 U
Oxychlordane ug/kg 0.16 U -- 0.038 U 0.038 U -- 3.7 U 0.19 U 0.038 U
Trans-Chlordane ug/kg 0.61 -- 0.21 0.061 U -- 1.8 U 2.2 0.056 U
Trans-Nonachlor ug/kg 0.11 J -- 0.073 J 0.057 U -- 1.8 U 1 J 0.057 U
Total Chlordanes (ND=0) ug/kg 0.93 JT -- 0.393 JT 0.16 UT -- 6.2 UT 4.5 JT 0.54 UT
Delta-Hexachlorocyclohexane ug/kg 0.07 U -- 0.07 U 0.07 U -- 2.2 U 0.07 U 0.07 U
Dieldrin ug/kg 0.051 U -- 0.15 U 0.051 U -- 8.7 0.19 U 0.051 U
Alpha-Endosulfan ug/kg 0.08 J -- 0.1 J 0.056 U -- 1.8 U 0.22 U 0.056 U
Beta-Endosulfan ug/kg 0.26 -- 0.14 J 0.16 U -- 23 0.25 U 0.086 U
Endosulfan Sulfate ug/kg 0.2 U -- 0.15 U 0.051 U -- 1.6 U 0.56 U 0.051 U
Total Endosulfans (ND=0) ug/kg 0.34 JT -- 0.24 JT 0.16 UT -- 23 T 0.56 UT 0.086 UT
Endrin ug/kg 0.057 U -- 0.057 U 0.057 U -- 6.2 U 0.25 U 0.17 U
Endrin Aldehyde ug/kg 0.16 U -- 0.29 U 0.048 U -- 6.2 U 0.71 U 0.11 U
Endrin Ketone ug/kg 0.49 U -- 0.34 J 0.053 U -- 3.1 U 0.18 U 0.9
Gamma-Hexachlorocyclohexane ug/kg 0.051 U -- 0.051 U 0.051 U -- 11 U 0.051 U 0.051 U
Heptachlor ug/kg 0.052 J -- 0.046 U 0.046 U -- 1.6 U 0.17 U 0.046 U
Heptachlor Epoxide ug/kg 0.048 U -- 0.15 U 0.048 U -- 2.8 U 0.31 U 0.048 U
Hexachlorobenzene ug/kg 0.093 U -- 0.093 U 0.093 U -- 4.8 U 0.15 J 0.093 U
Hexachlorobutadiene ug/kg 0.16 U -- 0.067 U 0.067 U -- 2.6 U 0.067 U 0.067 U
Hexachloroethane ug/kg 0.049 J -- 0.037 U 0.037 U -- 1.2 U 0.037 U 0.037 U
Methoxychlor ug/kg 0.21 U -- 0.15 U 0.15 U -- 6.8 U 0.3 U 0.17 U
Mirex ug/kg 0.041 U -- 0.041 U 0.041 U -- 11 J 0.041 U 0.041 U
Toxaphene ug/kg 30 U -- 13 U 8.9 U -- 630 U 30 U 7.8 U

Petroleum Hydrocarbons
Diesel Range Hydrocarbons (silica gel treated) mg/kg 65 J -- 100 J 87 J -- 8100 J 130 J 24 J
Residual Range Hydrocarbons (silica gel treated) mg/kg 415 J -- 870 J 250 J -- 9300 J 2600 J 230 J
Total Petroleum Hydrocarbons (silica gel treated) mg/kg 480 JT -- 970 JT 337 JT -- 17400 JT 2730 JT 254 JT

Phenols
2,3,4,5-Tetrachlorophenol ug/kg 0.45 U -- 0.52 U 0.48 U -- 2.4 U 0.44 U 0.44 U
2,3,5,6-Tetrachlorophenol ug/kg 0.39 U -- 0.45 U 0.42 U -- 2.1 U 0.39 U 0.39 U
2,4,5-Trichlorophenol ug/kg 0.41 U -- 0.46 U 0.43 U -- 2.1 U 0.4 U 0.4 U
2,4,6-Trichlorophenol ug/kg 0.51 U -- 0.58 U 0.54 U -- 2.7 U 0.5 U 0.5 U
2,4-Dichlorophenol ug/kg 25 U -- 50 U 1 U -- 69 UJ 50 U 5 U
2,4-Dimethylphenol ug/kg 140 U -- 280 U 5.5 U -- 380 UJ 280 U 28 U
2,4-Dinitrophenol ug/kg 430 U -- 850 U 17 U -- 1200 UJ 850 U 85 U
2-Chlorophenol ug/kg 50 U -- 100 U 2 U -- 140 UJ 100 U 10 U
2-Methylphenol ug/kg 38 U -- 75 U 1.5 U -- 110 UJ 75 U 7.5 U
2-Nitrophenol ug/kg 38 U -- 75 U 1.5 U -- 110 UJ 75 U 7.5 U
4,6-Dinitro-2-Methylphenol ug/kg 35 U -- 70 U 1.4 U -- 97 UJ 70 U 7 U
4-Chloro-3-Methylphenol ug/kg 35 U -- 70 U 1.4 U -- 97 UJ 70 U 7 U
4-Methylphenol ug/kg 38 U -- 75 U 1.5 U -- 110 UJ 75 U 7.5 U
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River Mile 11 East Supplemental Data Report:
Archived Bank Soil and Sediment Re-Analysis

April 2013
Table 5-1
Analytical Results of Bank Soil and Debris Samples

Sample RM11E-SL001 RM11E-SL001-BM RM11E-SL002 RM11E-SL003 RM11E-SL003-BM RM11E-SL004 RM11E-SL005 RM11E-SL006
Sample Type Soil Debris Soil Soil Debris Soil Soil Soil

Location SL001 SL001 SL002 SL003 SL003 SL004 SL005 SL006
River Mile 11.1 11.1 11.1 11.1 11.1 11.2 11.2 11.2

Sample Depth (cm) 0 - 10 NA 0 - 10 0 - 10 NA 0 - 15 0 - 9 0 - 5
Sample Date 9/22/2009 9/22/2009 9/22/2009 9/22/2009 9/22/2009 9/22/2009 9/22/2009 9/22/2009

UnitsAnalyte
4-Nitrophenol ug/kg 450 U -- 900 U 18 U -- 1300 UJ 900 U 90 U
Pentachlorophenol ug/kg 1.1 J -- 3.1 J 2 J -- 4.3 U 6.8 0.8 U
Phenol ug/kg 50 U -- 100 U 2 U -- 140 UJ 100 U 10 U

Phthalates
Bis(2-Ethylhexyl) Phthalate ug/kg 180 U -- 350 U 7 U -- 490 UJ 350 U 35 U
Butylbenzyl Phthalate ug/kg 80 U -- 160 U 3.2 U -- 230 UJ 160 U 18 J
Dibutyl Phthalate ug/kg 200 U -- 400 U 7.9 U -- 550 UJ 400 U 40 U
Diethyl Phthalate ug/kg 33 U -- 65 U 1.3 U -- 90 UJ 65 U 6.5 U
Dimethyl Phthalate ug/kg 25 U -- 50 U 2.6 U -- 69 UJ 50 U 5 U
Di-n-Octyl Phthalate ug/kg 43 U -- 85 U 1.7 U -- 120 UJ 85 U 8.5 U

SVOCs
1,2,4-Trichlorobenzene ug/kg 65 U -- 130 U 2.6 U -- 180 UJ 130 U 13 U
1,2-Dichlorobenzene ug/kg 73 U -- 150 U 2.9 U -- 200 UJ 150 U 15 U
1,3-Dichlorobenzene ug/kg 75 U -- 150 U 3 U -- 210 UJ 150 U 15 U
1,4-Dichlorobenzene ug/kg 73 U -- 150 U 2.9 U -- 200 UJ 150 U 15 U
2,4-Dinitrotoluene ug/kg 38 U -- 75 U 1.5 U -- 110 UJ 75 U 7.5 U
2,6-Dinitrotoluene ug/kg 50 U -- 100 U 2 U -- 140 UJ 100 U 10 U
2-Chloronaphthalene ug/kg 40 U -- 80 U 1.6 U -- 120 UJ 80 U 8 U
2-Nitroaniline ug/kg 80 U -- 160 U 3.2 U -- 230 UJ 160 U 16 U
3,3'-Dichlorobenzidine ug/kg 93 U -- 190 U 3.7 U -- 260 UJ 190 U 19 U
3-Nitroaniline ug/kg 63 U -- 130 U 2.5 U -- 180 UJ 130 U 13 U
4-Bromophenyl Phenyl Ether ug/kg 40 U -- 80 U 1.6 U -- 120 UJ 80 U 8 U
4-Chloroaniline ug/kg 48 U -- 95 U 1.9 U -- 140 UJ 95 U 9.5 U
4-Chlorophenyl Phenyl Ether ug/kg 35 U -- 70 U 1.4 U -- 97 UJ 70 U 7 U
4-Nitroaniline ug/kg 45 U -- 90 U 1.8 U -- 130 UJ 90 U 9 U
Aniline ug/kg 38 U -- 75 U 1.5 U -- 110 UJ 75 U 7.5 U
Azobenzene ug/kg 28 U -- 55 U 1.1 U -- 76 UJ 55 U 5.5 U
Benzoic acid ug/kg 2400 U -- 4800 U 96 U -- 6700 UJ 4800 U 480 U
Benzyl alcohol ug/kg 53 U -- 110 U 2.1 U -- 150 UJ 110 U 11 U
Bis(2-Chloroethoxy) Methane ug/kg 38 U -- 75 U 1.5 U -- 110 UJ 75 U 7.5 U
Bis(2-Chloroethyl) Ether ug/kg 48 U -- 95 U 1.9 U -- 140 UJ 95 U 9.5 U
Bis(2-Chloroisopropyl) Ether ug/kg 65 U -- 130 U 2.6 U -- 180 UJ 130 U 13 U
Carbazole ug/kg 33 U -- 65 U 4.7 J -- 90 UJ 65 U 6.5 U
Dibenzofuran ug/kg 1.2 J -- 5.6 J 15 -- 1300 J 3.2 U 0.63 U
Hexachlorocyclopentadiene ug/kg 730 U -- 1500 U 29 U -- 2000 UJ 1500 U 150 U
Isophorone ug/kg 25 U -- 50 U 1 U -- 69 UJ 50 U 5 U
Nitrobenzene ug/kg 55 U -- 110 U 2.2 U -- 160 UJ 110 U 11 U
N-Nitrosodimethylamine ug/kg 160 U -- 310 U 6.1 U -- 430 UJ 310 U 31 U
N-Nitrosodiphenylamine ug/kg 40 U -- 80 U 8.6 -- 120 UJ 80 U 8 U
N-Nitrosodipropylamine ug/kg 60 U -- 120 U 2.4 U -- 170 UJ 120 U 12 U
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River Mile 11 East Supplemental Data Report:
Archived Bank Soil and Sediment Re-Analysis

April 2013
Table 5-1
Analytical Results of Bank Soil and Debris Samples

Sample
Sample Type

Location
River Mile

Sample Depth (cm)
Sample Date

Units
PCB Aroclors

Aroclor 1016 ug/kg
Aroclor 1221 ug/kg
Aroclor 1232 ug/kg
Aroclor 1242 ug/kg
Aroclor 1248 ug/kg
Aroclor 1254 ug/kg
Aroclor 1260 ug/kg
Aroclor 1262 ug/kg
Aroclor 1268 ug/kg
Total Aroclors (ND=0) ug/kg

Butyltins
Butyltin Ion ug/kg
Dibutyltin Ion ug/kg
Tributyltin Ion ug/kg
Tetrabutyltin ug/kg
Total Butyltins (ND=0) ug/kg

Conventionals
Total Organic Carbon percent
Total Solids percent

Dioxin/Furan Homologs
Heptachlorodibenzofuran Homologs ng/kg
Heptachlorodibenzo-p-Dioxin Homologs ng/kg
Hexachlorodibenzofuran Homologs ng/kg
Hexachlorodibenzo-p-Dioxin Homologs ng/kg
Octachlorodibenzofuran ng/kg
Octachlorodibenzo-p-Dioxin ng/kg
Pentachlorodibenzofuran Homologs ng/kg
Pentachlorodibenzo-p-Dioxin Homologs ng/kg
Tetrachlorodibenzofuran Homologs ng/kg
Tetrachlorodibenzo-p-Dioxin Homologs ng/kg
Total PCDD/F (ND=0) ng/kg

Dioxins/Furans
1,2,3,4,6,7,8-Heptachlorodibenzofuran ng/kg
1,2,3,4,6,7,8-Heptachlorodibenzo-p-Dioxin ng/kg
1,2,3,4,7,8,9-Heptachlorodibenzofuran ng/kg
1,2,3,4,7,8-Hexachlorodibenzofuran ng/kg
1,2,3,4,7,8-Hexachlorodibenzo-p-Dioxin ng/kg
1,2,3,6,7,8-Hexachlorodibenzofuran ng/kg
1,2,3,6,7,8-Hexachlorodibenzo-p-Dioxin ng/kg
1,2,3,7,8,9-Hexachlorodibenzofuran ng/kg
1,2,3,7,8,9-Hexachlorodibenzo-p-Dioxin ng/kg

Analyte

RM11E-SL007 RM11E-SL008 RM11E-SL008-BM RM11E-SL009 RM11E-SL010 RM11E-SL011 RM11E-SL012 RM11E-SL013 RM11E-SL014
Soil Soil Debris Soil Soil Soil Soil Soil Soil

SL007 SL008 SL008 SL009 SL010 SL011 SL012 SL013 SL014
11.3 11.3 11.3 11.3 11.5 11.4 11.3 11.4 11.4

0 - 12 0 - 10 NA 0 - 20 0 - 15 0 - 20 0 - 14 0 - 10 0 - 12
9/22/2009 9/22/2009 9/22/2009 9/22/2009 9/22/2009 9/22/2009 9/23/2009 9/23/2009 9/23/2009

1.3 U 1.3 U 13 U 1.3 UT 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U
1.3 U 1.3 U 13 U 1.3 UT 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U
1.3 U 1.3 U 13 U 1.3 UT 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U
1.3 U 1.3 U 13 U 1.3 UT 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U
1.3 U 1.3 U 13 U 1.3 UT 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U
1.3 U 1.3 U 13 U 37 JT 1.3 U 1.3 U 1.3 U 39 1.3 U

32 87 1600 J 54 JT 20 44 60 32 44
1.3 U 1.3 U 13 U 1.3 UT 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U
1.3 U 1.3 U 13 U 1.3 UT 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U
32 T 87 T 1600 JT 91 JT 20 T 44 T 60 T 71 T 44 T

1.2 J 1.2 U -- 0.73 J 0.31 U 1.3 0.32 U 5.4 1.1 U
0.77 J 0.21 U -- 0.7 J 0.22 U 1.4 0.23 U 1.2 0.2 U

1.3 26 -- 0.43 U 0.5 U 3.1 0.52 U 13 0.45 U
1.2 40 -- 0.44 U 0.51 U 0.51 U 2.5 0.46 U 14

4.47 JT 66 T -- 1.43 JT 0.51 UT 5.8 T 2.5 T 19.6 T 14 T

1.34 1.76 -- 1.45 T 2.21 1.29 5.31 1.32 1.23
90.1 89.5 87.4 63.9 85.4 85.8 87.4 T 93.4 94.1

40.6 27.4 -- 59.2 60.6 72.6 24.5 55.5 109
79.7 83.6 -- 192 262 696 19.9 320 632
11.6 26.9 -- 21.5 61.3 28.7 84 29.6 69.2
8.42 14.5 -- 39.4 35.1 78.9 13 32.2 65.8
39.5 23.5 -- 76.5 74.6 57 10.2 J 69.5 101
430 346 -- 1070 1240 2550 83.7 1140 2430

3.83 J 42.9 -- 12.1 89.1 25.1 178 12.7 30.3
0.457 J 2.26 J -- 6.8 J 10.2 7.98 10.8 2 J 0.791 J
0.221 U 11.8 -- 6.59 22.6 1.75 56.1 0.856 U 1.53
0.392 J 0.0713 U -- 1.81 4.63 3.3 2.98 0.48 U 0.607 U

614.499 JT 578.86 JT -- 1485.9 JT 1860.13 T 3521.33 T 483.18 JT 1661.5 JT 3439.621 JT

8.26 7.88 -- 14.5 17.7 22.6 12.5 16.7 33
45.1 43.6 -- 95 137 365 8.9 163 329

0.742 J 0.567 J -- 0.907 J 1.17 J 0.779 J 0.911 J 0.692 J 1.14 J
0.618 J 1.95 J -- 1.18 J 3.75 J 2.87 J 5.13 J 1.21 J 2.9 J
0.343 J 0.553 J -- 0.43 J 1.12 J 2.78 J 0.352 J 1.01 J 1.81 J
0.128 J 0.912 J -- 0.914 J 1.87 J 1.1 J 3.1 J 0.64 J 1.22 J
1.93 J 2.37 J -- 4.36 J 5.74 18.8 1.35 J 8.18 18.4

0.0939 U 0.115 U -- 0.111 U 0.288 U 0.376 U 0.303 U 0.354 U 1.14 U
0.945 J 1.44 J -- 2.86 J 2.87 J 7.39 0.682 J 2.81 J 4.86 J
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River Mile 11 East Supplemental Data Report:
Archived Bank Soil and Sediment Re-Analysis

April 2013
Table 5-1
Analytical Results of Bank Soil and Debris Samples

Sample
Sample Type

Location
River Mile

Sample Depth (cm)
Sample Date

UnitsAnalyte
1,2,3,7,8-Pentachlorodibenzofuran ng/kg
1,2,3,7,8-Pentachlorodibenzo-p-Dioxin ng/kg
2,3,4,6,7,8-Hexachlorodibenzofuran ng/kg
2,3,4,7,8-Pentachlorodibenzofuran ng/kg
2,3,7,8-Tetrachlorodibenzofuran ng/kg
2,3,7,8-Tetrachlorodibenzo-p-dioxin ng/kg
Dioxin TCDD toxicity equivalent (ND=0) ng/kg
Furan TCDD toxicity equivalent (ND=0) ng/kg
Dioxin/furan TCDD toxicity equivalent (ND=0) ng/kg

Metals
Aluminum mg/kg
Antimony mg/kg
Arsenic mg/kg
Cadmium mg/kg
Chromium mg/kg
Copper mg/kg
Lead mg/kg
Manganese mg/kg
Mercury mg/kg
Nickel mg/kg
Selenium mg/kg
Silver mg/kg
Zinc mg/kg

PAHs
C1-Chrysene ug/kg
C1-Dibenzothiophene ug/kg
C1-Fluoranthene/Pyrene ug/kg
C1-Fluorene ug/kg
C1-Phenanthrene/Anthracene ug/kg
C2-Chrysene ug/kg
C2-Dibenzothiophene ug/kg
C2-Fluoranthene/Pyrene ug/kg
C2-Fluorene ug/kg
C2-Naphthalene ug/kg
C2-Phenanthrene/Anthracene ug/kg
C3-Chrysene ug/kg
C3-Dibenzothiophene ug/kg
C3-Fluoranthene/Pyrene ug/kg
C3-Fluorene ug/kg
C3-Naphthalene ug/kg
C3-Phenanthrene/Anthracene ug/kg
C4-Chrysene ug/kg

RM11E-SL007 RM11E-SL008 RM11E-SL008-BM RM11E-SL009 RM11E-SL010 RM11E-SL011 RM11E-SL012 RM11E-SL013 RM11E-SL014
Soil Soil Debris Soil Soil Soil Soil Soil Soil

SL007 SL008 SL008 SL009 SL010 SL011 SL012 SL013 SL014
11.3 11.3 11.3 11.3 11.5 11.4 11.3 11.4 11.4

0 - 12 0 - 10 NA 0 - 20 0 - 15 0 - 20 0 - 14 0 - 10 0 - 12
9/22/2009 9/22/2009 9/22/2009 9/22/2009 9/22/2009 9/22/2009 9/23/2009 9/23/2009 9/23/2009

0.13 U 0.462 J -- 0.165 U 0.771 J 0.881 J 0.682 J 0.406 U 1.38 J
0.25 J 0.483 J -- 0.711 J 0.969 J 1.64 J 1.13 J 0.803 J 0.465 U
0.185 J 0.953 J -- 1.04 J 3.17 J 1.12 J 7.11 0.777 J 2.24 J
0.15 U 0.913 J -- 0.454 J 1.8 J 1.1 J 2.81 J 0.437 U 1.12 J
0.221 U 1.06 J -- 2.35 1.39 0.635 J 1.67 0.856 U 1.37
0.0897 U 0.853 J -- 0.618 J 0.586 J 0.326 J 0.416 J 0.48 U 0.607 U
1.1518 JT 2.3121 JT -- 3.365 JT 4.27 JT 9.278 JT 1.8985 JT 3.975 JT 6.526 JT
0.1035 JT 0.8668 JT -- 0.8616 JT 1.7922 JT 1.1798 JT 2.7016 JT 0.4575 JT 1.5221 JT
1.3468 JT 3.1789 JT -- 4.2266 JT 6.0622 JT 10.4578 JT 4.6001 JT 4.4325 JT 8.0481 JT

6620 5300 -- 21500 9970 6600 12700 8410 14100
0.246 27.9 -- 1.74 3.58 0.265 8.02 0.297 0.324
1.14 2.06 -- 2.6 13.8 1.91 5.14 2.67 3.88

0.065 J 0.141 J -- 0.218 J 1.12 J 0.183 J 0.566 J 0.247 J 0.3 J
6.3 32.1 -- 32.7 10.2 7.74 24.6 10 13
9.52 48.5 -- 36.6 54.7 30.1 293 26.1 28.7
6.1 270 -- 31.7 400 56.5 187 35.1 62.2
-- -- -- -- -- -- -- -- --

0.011 U 0.027 -- 0.117 0.064 0.018 0.452 0.04 0.061
5.73 28.8 -- 42.1 12.6 8.86 29.8 12.6 14.2

0.03 J 0.03 U -- 0.08 J 0.08 J 0.04 U 0.08 J 0.04 J 0.04 J
0.045 0.059 -- 0.17 0.273 0.045 0.222 0.104 0.124
31.3 J 59.5 J -- 103 J 399 J 67.5 J 243 J 88 J 118 J

34 150 -- 35 170 28 400 130 47
5 U 25 U -- 10 86 26 48 11 9.8
16 57 -- 68 140 23 500 J 140 54
5 U 25 U -- 7 19 5 U 32 11 5 U
5 U 25 U -- 37 170 20 270 110 37
110 520 -- 23 240 28 230 79 29
5 U 25 U -- 12 64 5 U 28 18 5 U
41 170 -- 29 160 26 190 56 26
5 U 25 U -- 13 39 5.1 38 14 5.4
5 U 25 U -- 14 190 32 81 28 21
6.9 25 U -- 33 190 19 180 63 26
130 780 -- 23 260 38 140 87 25
9.1 28 -- 8.8 56 5 U 18 5 U 5 U
61 340 -- 20 170 26 100 44 16
5 U 25 U -- 22 67 5 U 56 17 5.2
5 U 25 U -- 17 190 40 130 21 34
23 73 -- 28 230 21 150 47 23
240 1000 -- 25 290 40 55 170 36
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River Mile 11 East Supplemental Data Report:
Archived Bank Soil and Sediment Re-Analysis

April 2013
Table 5-1
Analytical Results of Bank Soil and Debris Samples

Sample
Sample Type

Location
River Mile

Sample Depth (cm)
Sample Date

UnitsAnalyte
C4-Naphthalene ug/kg
C4-Phenanthrene/Anthracene ug/kg
1-Methylnaphthalene ug/kg
2-Methylnaphthalene ug/kg
Acenaphthene ug/kg
Acenaphthylene ug/kg
Anthracene ug/kg
Benzo(a)anthracene ug/kg
Benzo(a)pyrene ug/kg
Benzo(b)fluoranthene ug/kg
Benzo(e)pyrene ug/kg
Benzo(g,h,i)perylene ug/kg
Benzo(k)fluoranthene ug/kg
Chrysene ug/kg
Dibenzo(a,h)anthracene ug/kg
Dibenzothiophene ug/kg
Fluoranthene ug/kg
Fluorene ug/kg
Indeno(1,2,3-cd)pyrene ug/kg
Naphthalene ug/kg
Perylene ug/kg
Phenanthrene ug/kg
Pyrene ug/kg
Total LPAH (ND=0) ug/kg
Total HPAH (ND=0) ug/kg
Total PAHs (ND=0) ug/kg
Total cPAHs as BaPEq (ND=0) ug/kg

Pesticides
2,4'-DDD ug/kg
2,4'-DDE ug/kg
2,4'-DDT ug/kg
4,4'-DDD ug/kg
4,4'-DDE ug/kg
4,4'-DDT ug/kg
Total DDD (ND=0) ug/kg
Total DDE (ND=0) ug/kg
Total DDT (ND=0) ug/kg
Total DDx (ND=0) ug/kg
Aldrin ug/kg
Alpha-Hexachlorocyclohexane ug/kg
Beta-Hexachlorocyclohexane ug/kg
Chlordane (Cis & Trans) ug/kg

RM11E-SL007 RM11E-SL008 RM11E-SL008-BM RM11E-SL009 RM11E-SL010 RM11E-SL011 RM11E-SL012 RM11E-SL013 RM11E-SL014
Soil Soil Debris Soil Soil Soil Soil Soil Soil

SL007 SL008 SL008 SL009 SL010 SL011 SL012 SL013 SL014
11.3 11.3 11.3 11.3 11.5 11.4 11.3 11.4 11.4

0 - 12 0 - 10 NA 0 - 20 0 - 15 0 - 20 0 - 14 0 - 10 0 - 12
9/22/2009 9/22/2009 9/22/2009 9/22/2009 9/22/2009 9/22/2009 9/23/2009 9/23/2009 9/23/2009

5 U 25 U -- 19 130 31 87 16 21
35 180 -- 14 100 8 55 13 8.8

0.57 J 2.6 U -- 3.1 52 9.6 29 11 6
0.83 J 2.3 U -- 5.1 96 13 47 19 7.2
0.76 U 3.8 U -- 4.8 11 2 18 7.9 2.2
0.59 U 3 U -- 2.5 11 2 27 24 6.3
0.87 J 5.5 J -- 7.2 38 8.2 180 42 11

4.4 25 -- 43 79 17 570 180 60
7.3 39 -- 40 78 26 640 230 77
12 50 -- 67 120 37 730 240 87
20 76 -- 37 90 37 390 150 60
25 81 -- 40 120 62 410 230 89
2.1 12 -- 24 34 11 210 73 29
3.2 24 -- 76 140 31 650 200 71
5 19 -- 7.6 24 8.4 93 34 12

0.43 J 3.7 J -- 3.2 17 0.98 J 20 18 3.4
6 46 -- 160 140 30 1000 350 100

0.61 U 3.1 U -- 5.8 15 1.8 40 15 4.7
8.9 36 -- 42 110 50 450 220 82

1.5 U 3.5 U -- 7.7 61 13 110 47 15
17 140 -- 210 44 13 150 72 22
3.2 32 -- 61 130 26 380 220 57
8.5 39 -- 160 170 35 960 390 130

4.9 JT 37.5 JT -- 94.1 T 362 T 66 T 802 T 374.9 T 103.4 T
82.4 T 371 T -- 659.6 T 1015 T 307.4 T 5713 T 2147 T 737 T
87.3 JT 408.5 JT -- 753.7 T 1377 T 373.4 T 6515 T 2521.9 T 840.4 T

14.8542 T 69.244 T -- 63.116 T 133.38 T 44.941 T 910.75 T 328.93 T 112.261 T

0.67 0.71 U -- 1.3 J 0.45 U 0.71 0.98 0.36 U 1.3 U
0.18 U 0.2 U -- 0.71 U 0.062 U 0.19 U 0.26 U 0.12 U 0.8 U
0.48 U 2.4 -- 1.7 J 0.74 0.41 U 0.56 J 0.81 J 4.9
0.2 U 0.35 -- 1 1.3 0.1 U 0.82 0.26 J 0.17 U
0.39 J 0.19 U -- 1.7 J 0.38 J 0.18 J 0.12 U 0.76 J 0.23 U

2.9 3.7 J -- 2.9 J 0.97 J 4.8 2.5 1.4 J 9.3
0.67 T 0.35 T -- 2.3 JT 1.3 T 0.71 T 1.8 T 0.26 JT 1.3 UT
0.39 JT 0.2 UT -- 1.7 JT 0.38 JT 0.18 JT 0.26 UT 0.76 JT 0.8 UT
2.9 T 6.1 JT -- 4.6 JT 1.71 JT 4.8 T 3.06 JT 2.21 JT 14.2 T

3.96 JT 6.45 JT -- 8.6 JT 3.39 JT 5.69 JT 4.86 JT 3.23 JT 14.2 T
0.046 U 0.046 U -- 0.13 U 0.062 U 0.064 U 0.11 U 0.046 U 0.046 U
0.058 U 0.058 U -- 0.058 U 0.058 U 0.058 U 0.058 U 0.058 U 0.058 U
0.27 U 0.18 U -- 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
10 U 10 U -- 10 U 10 U 10 U 10 U 10 U 10 U
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Table 5-1
Analytical Results of Bank Soil and Debris Samples

Sample
Sample Type

Location
River Mile

Sample Depth (cm)
Sample Date

UnitsAnalyte
Cis-Chlordane ug/kg
Cis-Nonachlor ug/kg
Oxychlordane ug/kg
Trans-Chlordane ug/kg
Trans-Nonachlor ug/kg
Total Chlordanes (ND=0) ug/kg
Delta-Hexachlorocyclohexane ug/kg
Dieldrin ug/kg
Alpha-Endosulfan ug/kg
Beta-Endosulfan ug/kg
Endosulfan Sulfate ug/kg
Total Endosulfans (ND=0) ug/kg
Endrin ug/kg
Endrin Aldehyde ug/kg
Endrin Ketone ug/kg
Gamma-Hexachlorocyclohexane ug/kg
Heptachlor ug/kg
Heptachlor Epoxide ug/kg
Hexachlorobenzene ug/kg
Hexachlorobutadiene ug/kg
Hexachloroethane ug/kg
Methoxychlor ug/kg
Mirex ug/kg
Toxaphene ug/kg

Petroleum Hydrocarbons
Diesel Range Hydrocarbons (silica gel treated) mg/kg
Residual Range Hydrocarbons (silica gel treated) mg/kg
Total Petroleum Hydrocarbons (silica gel treated) mg/kg

Phenols
2,3,4,5-Tetrachlorophenol ug/kg
2,3,5,6-Tetrachlorophenol ug/kg
2,4,5-Trichlorophenol ug/kg
2,4,6-Trichlorophenol ug/kg
2,4-Dichlorophenol ug/kg
2,4-Dimethylphenol ug/kg
2,4-Dinitrophenol ug/kg
2-Chlorophenol ug/kg
2-Methylphenol ug/kg
2-Nitrophenol ug/kg
4,6-Dinitro-2-Methylphenol ug/kg
4-Chloro-3-Methylphenol ug/kg
4-Methylphenol ug/kg

RM11E-SL007 RM11E-SL008 RM11E-SL008-BM RM11E-SL009 RM11E-SL010 RM11E-SL011 RM11E-SL012 RM11E-SL013 RM11E-SL014
Soil Soil Debris Soil Soil Soil Soil Soil Soil

SL007 SL008 SL008 SL009 SL010 SL011 SL012 SL013 SL014
11.3 11.3 11.3 11.3 11.5 11.4 11.3 11.4 11.4

0 - 12 0 - 10 NA 0 - 20 0 - 15 0 - 20 0 - 14 0 - 10 0 - 12
9/22/2009 9/22/2009 9/22/2009 9/22/2009 9/22/2009 9/22/2009 9/23/2009 9/23/2009 9/23/2009

0.063 U 0.063 U -- 0.063 U 0.54 0.063 U 0.063 U 0.063 U 0.16 J
1.4 U 0.33 U -- 1.1 U 0.49 U 0.17 U 0.52 U 0.24 U 3.1 U

0.038 U 0.038 U -- 0.13 U 0.038 U 0.17 U 0.11 U 0.28 U 0.24 J
0.056 U 0.68 J -- 0.93 J 0.71 0.17 U 0.056 U 0.056 U 0.056 U
0.18 U 0.18 U -- 0.099 J 0.17 J 0.057 U 0.057 U 0.078 J 0.11
1.4 UT 0.68 JT -- 1.029 JT 1.42 JT 0.17 UT 0.52 UT 0.078 JT 0.51 JT
0.07 U 0.097 U -- 0.13 U 0.07 U 0.07 U 0.07 U 0.07 U 0.07 U
0.18 U 0.14 U -- 0.051 U 0.17 U 0.17 U 0.5 U 0.1 U 0.051 U
0.056 U 0.18 U -- 0.13 U 0.056 U 0.056 U 0.056 U 0.17 U 0.1 U
0.21 J 0.38 -- 0.56 U 0.086 U 0.17 U 0.18 U 0.14 U 0.33 U

0.051 U 0.18 U -- 0.051 U 0.26 U 0.23 U 0.19 0.058 J 0.051 U
0.21 JT 0.38 T -- 0.56 UT 0.26 UT 0.23 UT 0.19 T 0.058 JT 0.33 UT
0.18 U 0.057 U -- 0.17 U 0.34 0.07 U 0.057 U 0.43 0.31 U
0.3 U 0.9 U -- 0.59 U 0.17 U 0.41 U 0.36 U 0.1 U 1.1 U

0.053 U 0.2 U -- 0.8 U 0.37 U 3.6 1.1 U 0.1 U 0.81 U
0.051 U 0.051 U -- 0.051 U 0.17 U 0.086 U 0.12 U 0.37 U 0.36 U
0.2 U 0.13 J -- 0.046 U 0.05 U 0.34 U 0.12 U 0.11 J 0.046 U

0.048 U 0.18 U -- 0.16 U 0.083 U 0.17 U 0.1 U 0.16 0.11 U
0.093 U 0.16 J -- 0.093 U 0.093 U 0.093 U 0.093 U 0.093 U 0.093 U
0.28 U 0.067 U -- 0.31 J 0.17 U 0.067 U 0.067 U 0.067 U 0.067 U
0.14 J 0.037 U -- 0.037 U 0.037 U 0.037 U 0.037 U 0.037 U 0.037 U
0.15 U 0.15 U -- 0.48 U 0.69 U 0.31 U 0.23 U 0.16 U 0.41 U
0.041 U 0.041 U -- 0.041 U 0.041 U 0.041 U 0.041 U 0.041 U 0.041 U

31 U 22 U -- 43 U 39 U 20 U 36 U 26 U 76 U

27 J 140 J -- 49 J 110 J 60 J 120 J 26 J 17 J
260 J 1900 J -- 180 J 460 J 310 J 540 J 160 J 57 J

287 JT 2040 JT -- 229 JT 570 JT 370 JT 660 JT 186 JT 74 JT

0.44 U 0.42 U -- 0.58 U 0.45 U 0.43 U 0.47 U 0.42 U 0.41 U
0.38 U 0.5 U -- 0.5 U 0.39 U 0.38 U 0.41 U 0.37 U 0.36 U
0.39 U 0.37 U -- 0.52 U 0.4 U 0.39 U 0.42 U 0.38 U 0.37 U
0.49 U 0.47 U -- 0.65 U 0.5 U 0.48 U 0.53 U 0.48 U 0.46 U
50 U 50 U -- 1 U 25 U 5 U 5 U 25 U 1 U
280 U 280 U -- 5.5 U 140 U 28 U 28 U 140 U 5.5 U
850 U 850 U -- 17 U 430 U 85 U 85 U 430 U 17 U
100 U 100 U -- 2 U 50 U 10 U 10 U 50 U 2 U
75 U 75 U -- 1.5 U 38 U 7.5 U 7.5 U 38 U 1.5 U
75 U 75 U -- 1.5 U 38 U 7.5 U 7.5 U 38 U 1.5 U
70 U 70 U -- 1.4 U 35 U 7 U 7 U 35 U 1.4 U
70 U 70 U -- 1.4 U 35 U 7 U 7 U 35 U 1.4 U
75 U 75 U -- 27 38 U 7.5 U 8.4 J 38 U 1.5 U
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Table 5-1
Analytical Results of Bank Soil and Debris Samples

Sample
Sample Type

Location
River Mile

Sample Depth (cm)
Sample Date

UnitsAnalyte
4-Nitrophenol ug/kg
Pentachlorophenol ug/kg
Phenol ug/kg

Phthalates
Bis(2-Ethylhexyl) Phthalate ug/kg
Butylbenzyl Phthalate ug/kg
Dibutyl Phthalate ug/kg
Diethyl Phthalate ug/kg
Dimethyl Phthalate ug/kg
Di-n-Octyl Phthalate ug/kg

SVOCs
1,2,4-Trichlorobenzene ug/kg
1,2-Dichlorobenzene ug/kg
1,3-Dichlorobenzene ug/kg
1,4-Dichlorobenzene ug/kg
2,4-Dinitrotoluene ug/kg
2,6-Dinitrotoluene ug/kg
2-Chloronaphthalene ug/kg
2-Nitroaniline ug/kg
3,3'-Dichlorobenzidine ug/kg
3-Nitroaniline ug/kg
4-Bromophenyl Phenyl Ether ug/kg
4-Chloroaniline ug/kg
4-Chlorophenyl Phenyl Ether ug/kg
4-Nitroaniline ug/kg
Aniline ug/kg
Azobenzene ug/kg
Benzoic acid ug/kg
Benzyl alcohol ug/kg
Bis(2-Chloroethoxy) Methane ug/kg
Bis(2-Chloroethyl) Ether ug/kg
Bis(2-Chloroisopropyl) Ether ug/kg
Carbazole ug/kg
Dibenzofuran ug/kg
Hexachlorocyclopentadiene ug/kg
Isophorone ug/kg
Nitrobenzene ug/kg
N-Nitrosodimethylamine ug/kg
N-Nitrosodiphenylamine ug/kg
N-Nitrosodipropylamine ug/kg

RM11E-SL007 RM11E-SL008 RM11E-SL008-BM RM11E-SL009 RM11E-SL010 RM11E-SL011 RM11E-SL012 RM11E-SL013 RM11E-SL014
Soil Soil Debris Soil Soil Soil Soil Soil Soil

SL007 SL008 SL008 SL009 SL010 SL011 SL012 SL013 SL014
11.3 11.3 11.3 11.3 11.5 11.4 11.3 11.4 11.4

0 - 12 0 - 10 NA 0 - 20 0 - 15 0 - 20 0 - 14 0 - 10 0 - 12
9/22/2009 9/22/2009 9/22/2009 9/22/2009 9/22/2009 9/22/2009 9/23/2009 9/23/2009 9/23/2009

900 U 900 U -- 18 U 450 U 90 U 90 U 450 U 18 U
3.1 J 1.4 J -- 1.1 U 4.6 J 2.8 J 0.85 U 2.1 J 3.3 J
100 U 100 U -- 6.7 J 50 U 10 U 10 U 50 U 2 U

350 U 350 U -- 33 180 U 35 U 35 U 180 U 16
160 U 160 U -- 3.2 U 80 U 44 16 U 80 U 3.2 U
400 U 400 U -- 7.9 U 200 U 40 U 40 U 200 U 7.9 U
65 U 65 U -- 1.3 U 33 U 6.5 U 6.5 U 33 U 1.3 U
110 U 130 U -- 2.5 U 25 U 5 U 5 U 25 U 2.5 U
85 U 85 U -- 1.7 U 43 U 8.5 U 8.5 U 43 U 1.7 U

130 U 130 U -- 2.6 U 65 U 13 U 13 U 65 U 2.6 U
150 U 150 U -- 2.9 U 73 U 15 U 15 U 73 U 2.9 U
150 U 150 U -- 3 U 75 U 15 U 15 U 75 U 3 U
150 U 150 U -- 2.9 U 73 U 15 U 15 U 73 U 2.9 U
75 U 75 U -- 1.5 U 38 U 7.5 U 7.5 U 38 U 1.5 U
100 U 100 U -- 2 U 50 U 10 U 10 U 50 U 2 U
80 U 80 U -- 1.6 U 40 U 8 U 8 U 40 U 1.6 U
160 U 160 U -- 3.2 U 80 U 16 U 16 U 80 U 3.2 U
190 U 190 U -- 3.7 U 93 U 19 U 19 U 93 U 3.7 U
130 U 130 U -- 2.5 U 63 U 13 U 13 U 63 U 2.5 U
80 U 80 U -- 1.6 U 40 U 8 U 8 U 40 U 1.6 U
95 U 95 U -- 1.9 U 48 U 9.5 U 9.5 U 48 U 1.9 U
70 U 70 U -- 1.4 U 35 U 7 U 7 U 35 U 1.4 U
90 U 90 U -- 1.8 U 45 U 9 U 9 U 45 U 1.8 U
75 U 75 U -- 1.5 U 38 U 7.5 U 7.5 U 38 U 1.5 U
55 U 55 U -- 1.1 U 28 U 5.5 U 5.5 U 28 U 1.1 U

4800 U 4800 U -- 96 U 2400 U 480 U 480 U 2400 U 96 U
110 U 110 U -- 4.5 J 53 U 11 U 11 U 53 U 2.1 U
75 U 75 U -- 1.5 U 38 U 7.5 U 7.5 U 38 U 1.5 U
95 U 95 U -- 1.9 U 48 U 9.5 U 9.5 U 48 U 1.9 U
130 U 130 U -- 2.6 U 65 U 13 U 13 U 65 U 2.6 U
65 U 65 U -- 4.6 J 33 U 7.3 J 54 33 U 6.3

0.63 U 3.2 U -- 3.1 30 7 30 16 5.4
1500 U 1500 U -- 29 U 730 U 150 U 150 U 730 U 29 U
50 U 50 U -- 1 U 25 U 5 U 5 U 25 U 1 U
110 U 110 U -- 2.2 U 55 U 11 U 11 U 55 U 2.2 U
310 U 310 U -- 6.1 U 160 U 31 U 31 U 160 U 6.1 U
80 U 80 U -- 2.8 J 40 U 8 U 8 U 48 J 1.6 U
120 U 120 U -- 2.4 U 60 U 12 U 12 U 60 U 2.4 U
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River Mile 11 East Supplemental Data Report:
Archived Bank Soil and Sediment Re-Analysis

April 2013
Table 5-1
Analytical Results of Bank Soil and Debris Samples

Sample
Sample Type

Location
River Mile

Sample Depth (cm)
Sample Date

Units
PCB Aroclors

Aroclor 1016 ug/kg
Aroclor 1221 ug/kg
Aroclor 1232 ug/kg
Aroclor 1242 ug/kg
Aroclor 1248 ug/kg
Aroclor 1254 ug/kg
Aroclor 1260 ug/kg
Aroclor 1262 ug/kg
Aroclor 1268 ug/kg
Total Aroclors (ND=0) ug/kg

Butyltins
Butyltin Ion ug/kg
Dibutyltin Ion ug/kg
Tributyltin Ion ug/kg
Tetrabutyltin ug/kg
Total Butyltins (ND=0) ug/kg

Conventionals
Total Organic Carbon percent
Total Solids percent

Dioxin/Furan Homologs
Heptachlorodibenzofuran Homologs ng/kg
Heptachlorodibenzo-p-Dioxin Homologs ng/kg
Hexachlorodibenzofuran Homologs ng/kg
Hexachlorodibenzo-p-Dioxin Homologs ng/kg
Octachlorodibenzofuran ng/kg
Octachlorodibenzo-p-Dioxin ng/kg
Pentachlorodibenzofuran Homologs ng/kg
Pentachlorodibenzo-p-Dioxin Homologs ng/kg
Tetrachlorodibenzofuran Homologs ng/kg
Tetrachlorodibenzo-p-Dioxin Homologs ng/kg
Total PCDD/F (ND=0) ng/kg

Dioxins/Furans
1,2,3,4,6,7,8-Heptachlorodibenzofuran ng/kg
1,2,3,4,6,7,8-Heptachlorodibenzo-p-Dioxin ng/kg
1,2,3,4,7,8,9-Heptachlorodibenzofuran ng/kg
1,2,3,4,7,8-Hexachlorodibenzofuran ng/kg
1,2,3,4,7,8-Hexachlorodibenzo-p-Dioxin ng/kg
1,2,3,6,7,8-Hexachlorodibenzofuran ng/kg
1,2,3,6,7,8-Hexachlorodibenzo-p-Dioxin ng/kg
1,2,3,7,8,9-Hexachlorodibenzofuran ng/kg
1,2,3,7,8,9-Hexachlorodibenzo-p-Dioxin ng/kg

Analyte

RM11E-SL015 RM11E-SL015-90-120 RM11E-SL016 RM11E-SL017 RM11E-SL018 RM11E-SL019 RM11E-SL020 RM11E-SL021
Soil Soil Soil Soil Soil Soil Soil Soil

SL015 SL015 SL016 SL017 SL018 SL019 SL020 SL021
11.3 11.3 11.3 11.3 11.3 11.4 11.4 11.3

0 - 25 90-120 0 - 25 0 - 15 0 - 15 0 - 20 0 - 20 0 - 20
9/23/2009 9/23/2009 9/23/2009 9/23/2009 9/23/2009 9/23/2009 9/23/2009 10/27/2009

1.3 UT 1.3 U 1.3 U 2.5 U 1.3 U 1.3 U 6.5 U 1.3 U
1.3 UT 1.3 U 1.3 U 8.8 U 1.3 U 1.3 U 6.5 U 1.3 U
1.3 UT 1.3 U 1.3 U 18 U 1.3 U 1.3 U 6.5 U 1.3 U
1.3 UT 1.3 U 1.3 U 3 U 1.3 U 1.3 U 6.5 U 1.3 U
1.3 UT 1.3 U 1.3 U 3.6 U 1.3 U 1.3 U 6.5 U 1.3 U
25 JT 1.3 U 1.3 U 15 J 1.3 U 1.3 U 6.5 U 54

36.5 JT 1.7 J 7.7 J 43 5.9 150 350 98
1.3 UT 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 6.5 U 1.3 U
1.3 UT 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 6.5 U 1.3 U
61.5 JT 1.7 JT 7.7 JT 58 JT 5.9 T 150 T 350 T 152 T

0.36 U 0.36 U 0.34 U 0.34 U 0.26 U 0.89 J 10 0.26 U
-- 0.27 U 0.25 U -- 0.19 U 0.61 J 6.3 0.53 J

0.59 U 0.6 U 0.56 U 0.55 U 0.43 U 1.1 30 0.78 J
0.6 U 0.61 U 0.57 U 0.57 U 0.44 U 0.44 U 0.44 U 0.44 U

0.6 UT 0.61 UT 0.57 UT 0.34 JT 2.6 JT 46.3 T 1.31 JT

2.17 T 0.699 0.143 3.01 1.6 1.04 0.973 2.52
72.6 T 71.3 76.1 76.7 90 T 82.1 91.4 74.8

106 0.327 U 0.362 J 0.119 U 4.31 J 53.6 31.3 17.9
120 0.705 U 7.48 35.9 15.6 289 246 90.4
147 0.632 J 0.134 U 0.349 J 9.76 39.8 23.5 16.9
33 0.266 U 0.434 J 5.87 J 4.29 J 28.9 23.7 26.4

60.6 0.641 U 0.616 J 0.579 J 3.55 J 39.3 23.1 14
647 5.37 U 29.9 1290 58.2 1410 970 281
252 0.412 U 0.151 U 0.233 J 20.7 27.6 8.83 20.9
14.8 0.329 U 0.292 U 1.76 J 1.25 J 0.814 J 0.37 J 2.55 J
96.6 1.22 U 0.632 U 0.06 U 10.2 1.32 0.14 U 3.12
6.59 0.659 U 0.39 U 1.13 J 0.509 J 0.111 U 0.0938 U 0.126 U

1483.59 T 0.632 JT 38.792 JT 1335.821 JT 128.369 JT 1890.334 JT 1326.8 JT 473.17 JT

47.2 0.327 U 0.362 J 0.287 J 1.94 J 15.2 10.1 5.18 J
53.5 0.625 U 3.84 J 11.7 8.94 154 142 46.1
1.1 J 0.412 U 0.161 U 0.134 U 0.175 J 1.3 J 0.507 J 0.356 J
4.3 J 0.232 U 0.134 U 0.0457 U 0.621 J 2.81 J 1.04 J 1.03 J

0.685 J 0.266 U 0.188 U 0.0797 U 0.167 J 0.449 J 0.608 J 0.788 J
5.35 J 0.209 U 0.12 U 0.0404 U 0.426 J 0.823 J 0.549 J 0.47 J
4.03 J 0.314 U 0.226 U 0.0984 U 0.539 J 7.58 7.36 3.86 J

0.339 U 0.292 U 0.159 U 0.0595 U 0.0801 U 0.0902 U 0.143 U 0.122 U
1.42 J 0.271 U 0.194 U 0.275 J 0.536 J 2.08 J 2.34 J 2.97 J

11 of 21 GSI Water Solutions, Inc.



River Mile 11 East Supplemental Data Report:
Archived Bank Soil and Sediment Re-Analysis

April 2013
Table 5-1
Analytical Results of Bank Soil and Debris Samples

Sample
Sample Type

Location
River Mile

Sample Depth (cm)
Sample Date

UnitsAnalyte
1,2,3,7,8-Pentachlorodibenzofuran ng/kg
1,2,3,7,8-Pentachlorodibenzo-p-Dioxin ng/kg
2,3,4,6,7,8-Hexachlorodibenzofuran ng/kg
2,3,4,7,8-Pentachlorodibenzofuran ng/kg
2,3,7,8-Tetrachlorodibenzofuran ng/kg
2,3,7,8-Tetrachlorodibenzo-p-dioxin ng/kg
Dioxin TCDD toxicity equivalent (ND=0) ng/kg
Furan TCDD toxicity equivalent (ND=0) ng/kg
Dioxin/furan TCDD toxicity equivalent (ND=0) ng/kg

Metals
Aluminum mg/kg
Antimony mg/kg
Arsenic mg/kg
Cadmium mg/kg
Chromium mg/kg
Copper mg/kg
Lead mg/kg
Manganese mg/kg
Mercury mg/kg
Nickel mg/kg
Selenium mg/kg
Silver mg/kg
Zinc mg/kg

PAHs
C1-Chrysene ug/kg
C1-Dibenzothiophene ug/kg
C1-Fluoranthene/Pyrene ug/kg
C1-Fluorene ug/kg
C1-Phenanthrene/Anthracene ug/kg
C2-Chrysene ug/kg
C2-Dibenzothiophene ug/kg
C2-Fluoranthene/Pyrene ug/kg
C2-Fluorene ug/kg
C2-Naphthalene ug/kg
C2-Phenanthrene/Anthracene ug/kg
C3-Chrysene ug/kg
C3-Dibenzothiophene ug/kg
C3-Fluoranthene/Pyrene ug/kg
C3-Fluorene ug/kg
C3-Naphthalene ug/kg
C3-Phenanthrene/Anthracene ug/kg
C4-Chrysene ug/kg

RM11E-SL015 RM11E-SL015-90-120 RM11E-SL016 RM11E-SL017 RM11E-SL018 RM11E-SL019 RM11E-SL020 RM11E-SL021
Soil Soil Soil Soil Soil Soil Soil Soil

SL015 SL015 SL016 SL017 SL018 SL019 SL020 SL021
11.3 11.3 11.3 11.3 11.3 11.4 11.4 11.3

0 - 25 90-120 0 - 25 0 - 15 0 - 15 0 - 20 0 - 20 0 - 20
9/23/2009 9/23/2009 9/23/2009 9/23/2009 9/23/2009 9/23/2009 9/23/2009 10/27/2009

0.785 J 0.404 U 0.157 U 0.0612 U 0.414 J 0.702 J 0.488 J 0.231 U
0.968 J 0.329 U 0.292 U 0.0617 U 0.205 J 0.295 J 0.37 J 0.695 J

6.78 0.244 U 0.134 U 0.0462 U 0.925 J 1.52 J 0.715 J 0.826 J
2.57 J 0.412 U 0.151 U 0.0597 U 0.744 J 1.04 J 0.64 J 0.653 J
1.44 0.454 U 0.632 U 1.24 U 1.23 0.91 J 0.14 U 1.13 J

0.372 J 0.659 U 0.39 U 0.0686 U 0.128 U 0.157 J 0.0938 U 0.322 J
2.6826 T 0.0016 UT 0.0474 JT 0.5315 T 0.4361 JT 3.4259 JT 3.1118 JT 2.3241 JT
3.08273 T 0.0002 UT 0.0038 JT 0.0030437 T 0.578 JT 1.1161 JT 0.55 JT 0.6011 JT
5.76533 T 0.0016 UT 0.0512 JT 0.5345437 T 1.0141 JT 4.5421 JT 3.6618 JT 2.9252 JT

8990 T 16700 9360 16300 18500 T 16300 7520 16500
6.57 T 0.455 0.083 U 17.9 0.257 T 0.564 0.277 0.573
4.05 JT 2.18 1.13 4.85 J 4.2 T 4.65 2.69 1.88
0.333 T 0.12 J 0.042 J 0.678 0.259 T 0.289 0.464 0.152
20.3 JT 18 12.7 32.7 J 14.8 T 17.7 9.05 46.9
31.2 JT 23.3 12.1 180 J 20.2 T 27.8 37.7 28.2
160 T 13.4 8.57 268 69.3 T 160 49.9 48.4

-- -- -- -- -- -- --
0.188 T 0.042 0.017 J 0.725 0.067 0.098 0.046 0.042
18.8 JT 18.8 20.6 29.7 J 11.1 T 14.9 11 42.5
0.085 T 0.06 J 0.04 U 0.13 0.13 0.04 J 0.08 J 0.08 J
0.178 T 0.056 0.023 J 0.393 0.313 T 0.129 0.06 0.096
159 T 57.1 J 29.5 J 358 109 T 145 236 63.7

230 7.7 5 U 180 12 210 21 580
930 16 5 U 45 5 U 28 5 U 130
410 11 8.5 180 17 230 21 350
150 5 U 5 U 39 5 U 10 5 U 25 U
180 5 U 5 U 200 14 100 12 53
430 13 5 U 170 8.7 200 29 1400
430 6.2 5 U 39 5 U 36 5 U 170
400 11 5 U 160 5.7 160 23 1000
990 14 5 U 84 5 U 31 5 U 110
140 5 U 5 U 120 9.9 12 6.2 25 U
450 5.2 5 U 260 10 86 5 U 140
420 13 5 U 140 5 U 150 29 2100
570 7 5 U 40 5 U 58 5 U 290
470 14 5 U 160 5 U 140 19 1000

1500 J 22 5 U 110 5 U 93 5 U 200
430 5 U 5 U 160 7.7 11 7.5 86

1300 J 21 5 U 230 9.2 170 14 470
350 5 U 5 U 110 5 U 150 44 3100
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River Mile 11 East Supplemental Data Report:
Archived Bank Soil and Sediment Re-Analysis

April 2013
Table 5-1
Analytical Results of Bank Soil and Debris Samples

Sample
Sample Type

Location
River Mile

Sample Depth (cm)
Sample Date

UnitsAnalyte
C4-Naphthalene ug/kg
C4-Phenanthrene/Anthracene ug/kg
1-Methylnaphthalene ug/kg
2-Methylnaphthalene ug/kg
Acenaphthene ug/kg
Acenaphthylene ug/kg
Anthracene ug/kg
Benzo(a)anthracene ug/kg
Benzo(a)pyrene ug/kg
Benzo(b)fluoranthene ug/kg
Benzo(e)pyrene ug/kg
Benzo(g,h,i)perylene ug/kg
Benzo(k)fluoranthene ug/kg
Chrysene ug/kg
Dibenzo(a,h)anthracene ug/kg
Dibenzothiophene ug/kg
Fluoranthene ug/kg
Fluorene ug/kg
Indeno(1,2,3-cd)pyrene ug/kg
Naphthalene ug/kg
Perylene ug/kg
Phenanthrene ug/kg
Pyrene ug/kg
Total LPAH (ND=0) ug/kg
Total HPAH (ND=0) ug/kg
Total PAHs (ND=0) ug/kg
Total cPAHs as BaPEq (ND=0) ug/kg

Pesticides
2,4'-DDD ug/kg
2,4'-DDE ug/kg
2,4'-DDT ug/kg
4,4'-DDD ug/kg
4,4'-DDE ug/kg
4,4'-DDT ug/kg
Total DDD (ND=0) ug/kg
Total DDE (ND=0) ug/kg
Total DDT (ND=0) ug/kg
Total DDx (ND=0) ug/kg
Aldrin ug/kg
Alpha-Hexachlorocyclohexane ug/kg
Beta-Hexachlorocyclohexane ug/kg
Chlordane (Cis & Trans) ug/kg

RM11E-SL015 RM11E-SL015-90-120 RM11E-SL016 RM11E-SL017 RM11E-SL018 RM11E-SL019 RM11E-SL020 RM11E-SL021
Soil Soil Soil Soil Soil Soil Soil Soil

SL015 SL015 SL016 SL017 SL018 SL019 SL020 SL021
11.3 11.3 11.3 11.3 11.3 11.4 11.4 11.3

0 - 25 90-120 0 - 25 0 - 15 0 - 15 0 - 20 0 - 20 0 - 20
9/23/2009 9/23/2009 9/23/2009 9/23/2009 9/23/2009 9/23/2009 9/23/2009 10/27/2009

1300 J 18 5 U 120 7.5 34 7.1 190
1200 J 11 5 U 94 5 U 160 5 U 1100

26 0.57 J 0.51 U 28 3.2 6.3 2 3.3 J
64 1.4 0.52 J 51 4.9 7.8 2.7 6 J
55 0.76 U 0.76 U 13 0.76 U 8.7 1.4 J 10
21 0.62 J 0.59 U 15 2.2 40 1.5 3 U
45 0.99 J 1 J 22 2.3 46 4.9 8.9
96 3.2 6.1 110 15 240 24 41
120 2.7 5.4 140 19 450 32 86
150 3.6 6.5 180 29 450 42 92
86 2.4 3.3 110 19 320 28 140
69 3.2 3.4 110 30 450 32 110

0.87 U 1 J 2.5 57 9.7 160 14 22
140 4.2 5.6 150 25 380 33 52
13 0.8 U 0.81 J 24 2.8 51 5.3 41

0.3 U 0.51 J 0.4 U 13 1 J 21 1.2 J 11
170 3.9 8.7 230 37 540 55 58
53 0.88 J 0.61 U 22 0.91 J 16 1.7 3.9 J
57 2.9 4 110 26 450 27 55
80 2.4 U 1.6 U 59 5.3 17 5.6 6 U
110 110 23 62 3.7 120 11 490
160 3.8 3.4 160 18 290 30 26
370 11 9.5 230 43 550 50 88

478 T 7.69 JT 4.92 JT 342 T 33.61 JT 425.5 JT 47.8 JT 54.8 JT
1185 T 35.7 JT 52.51 JT 1341 T 236.5 T 3721 T 314.3 T 645 T
1663 T 43.39 JT 57.43 JT 1683 T 270.11 JT 4146.5 T 362.1 JT 699.8 JT
163.4 T 3.6842 JT 7.9006 JT 204.7 T 29 T 617 T 46.8 T 146 T

9.2 0.065 U 0.06 U 2 0.083 J 8.3 8.9 3.8 J
1.7 U 0.062 U 0.062 U 0.38 U 0.062 U 1.9 U 1.8 U 1.6 U
1.4 J 0.044 U 0.044 U 0.93 0.044 U 6 U 7.1 U 3.8 J
35 0.34 J 0.1 U 6.5 0.13 U 1.6 J 1.5 U 2.9 J
7.4 0.1 U 0.047 U 1.2 J 0.19 U 0.61 U 0.24 U 2 J
17 0.11 0.13 U 1 0.27 19 U 32 U 7.1 J

44.2 T 0.34 JT 0.1 UT 8.5 T 0.083 JT 9.9 JT 8.9 T 6.7 JT
7.4 T 0.1 UT 0.062 UT 1.2 JT 0.19 UT 1.9 UT 1.8 UT 2 JT

18.4 JT 0.11 T 0.13 UT 1.93 T 0.27 T 6 UT 7.1 UT 10.9 JT
70 JT 0.45 JT 0.13 UT 11.63 JT 0.353 JT 9.9 JT 8.9 T 19.6 JT
0.12 J 0.046 U 0.046 U 0.19 U 0.046 U 0.26 U 0.24 U 0.23 U

0.058 U 0.058 U 0.058 U 0.058 U 0.058 U 0.29 U 0.29 U 0.29 U
0.18 U 0.18 U 0.18 U 0.21 U 0.18 U 0.9 U 0.9 U 0.9 U
10 U 10 U 10 U 10 U 10 U 50 U 50 U 50 U
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River Mile 11 East Supplemental Data Report:
Archived Bank Soil and Sediment Re-Analysis

April 2013
Table 5-1
Analytical Results of Bank Soil and Debris Samples

Sample
Sample Type

Location
River Mile

Sample Depth (cm)
Sample Date

UnitsAnalyte
Cis-Chlordane ug/kg
Cis-Nonachlor ug/kg
Oxychlordane ug/kg
Trans-Chlordane ug/kg
Trans-Nonachlor ug/kg
Total Chlordanes (ND=0) ug/kg
Delta-Hexachlorocyclohexane ug/kg
Dieldrin ug/kg
Alpha-Endosulfan ug/kg
Beta-Endosulfan ug/kg
Endosulfan Sulfate ug/kg
Total Endosulfans (ND=0) ug/kg
Endrin ug/kg
Endrin Aldehyde ug/kg
Endrin Ketone ug/kg
Gamma-Hexachlorocyclohexane ug/kg
Heptachlor ug/kg
Heptachlor Epoxide ug/kg
Hexachlorobenzene ug/kg
Hexachlorobutadiene ug/kg
Hexachloroethane ug/kg
Methoxychlor ug/kg
Mirex ug/kg
Toxaphene ug/kg

Petroleum Hydrocarbons
Diesel Range Hydrocarbons (silica gel treated) mg/kg
Residual Range Hydrocarbons (silica gel treated) mg/kg
Total Petroleum Hydrocarbons (silica gel treated) mg/kg

Phenols
2,3,4,5-Tetrachlorophenol ug/kg
2,3,5,6-Tetrachlorophenol ug/kg
2,4,5-Trichlorophenol ug/kg
2,4,6-Trichlorophenol ug/kg
2,4-Dichlorophenol ug/kg
2,4-Dimethylphenol ug/kg
2,4-Dinitrophenol ug/kg
2-Chlorophenol ug/kg
2-Methylphenol ug/kg
2-Nitrophenol ug/kg
4,6-Dinitro-2-Methylphenol ug/kg
4-Chloro-3-Methylphenol ug/kg
4-Methylphenol ug/kg

RM11E-SL015 RM11E-SL015-90-120 RM11E-SL016 RM11E-SL017 RM11E-SL018 RM11E-SL019 RM11E-SL020 RM11E-SL021
Soil Soil Soil Soil Soil Soil Soil Soil

SL015 SL015 SL016 SL017 SL018 SL019 SL020 SL021
11.3 11.3 11.3 11.3 11.3 11.4 11.4 11.3

0 - 25 90-120 0 - 25 0 - 15 0 - 15 0 - 20 0 - 20 0 - 20
9/23/2009 9/23/2009 9/23/2009 9/23/2009 9/23/2009 9/23/2009 9/23/2009 10/27/2009

0.063 U 0.063 U 0.063 U 0.063 U 0.063 U 0.32 U 0.32 U 0.59 J
2 U 0.064 U 0.064 U 0.67 U 0.21 U 14 24 5.4

0.038 U 0.1 U 0.038 U 0.038 U 0.12 U 0.3 J 5.1 U 0.67 U
0.056 U 0.056 U 0.056 U 0.2 U 0.056 U 0.28 U 1.3 U 1.3 U
0.057 U 0.057 U 0.057 U 0.057 U 0.057 U 0.61 U 1.1 U 0.67 U

2 UT 0.1 UT 0.064 UT 0.67 UT 0.21 T 14.3 JT 24 T 5.99 JT
0.28 J 0.07 U 0.07 U 0.07 U 0.07 U 0.55 J 0.35 U 0.8

0.051 U 0.051 U 0.051 U 1.3 U 0.064 U 0.91 U 0.69 U 0.67 U
0.11 J 0.056 U 0.056 U 0.056 U 0.056 U 0.28 U 0.28 U 0.67 U
0.49 J 0.086 U 0.086 U 0.26 J 0.086 U 1.7 U 2.3 U 1.2
0.44 U 0.051 U 0.051 U 0.3 U 0.051 U 1.6 U 0.26 U 0.26 U
0.6 JT 0.086 UT 0.086 UT 0.26 JT 0.086 UT 1.7 UT 2.3 UT 1.2 T
0.2 U 0.057 U 0.057 U 0.057 U 0.057 U 0.85 U 0.97 U 0.29 U

0.048 U 0.048 U 0.048 U 0.2 U 0.048 U 2.9 U 3.8 U 0.91 U
0.86 U 0.053 U 0.053 U 1.1 J 0.42 4.3 U 6.9 U 2.6 J
0.2 U 0.051 U 0.051 U 0.92 U 0.051 U 0.26 U 0.26 U 0.26 U

0.046 U 0.046 U 0.046 U 0.19 U 0.046 U 0.23 U 0.23 U 0.23 U
0.2 U 0.048 U 0.048 U 0.048 U 0.14 0.61 U 0.24 U 0.67 U

0.093 U 0.093 U 0.093 U 0.093 U 0.093 U 0.47 U 0.47 U 0.54 J
0.067 U 0.067 U 0.067 U 0.067 U 0.067 U 0.34 U 0.34 U 0.34 U
0.037 U 0.037 U 0.037 U 0.037 U 0.037 U 0.19 U 0.19 U 0.19 U
0.52 U 0.15 U 0.15 U 0.15 U 0.15 U 1.8 U 3.2 U 0.75 U
0.041 U 0.041 U 0.041 U 0.041 U 0.041 U 0.21 U 0.21 U 1.4 U
110 U 19 U 5 U 82 U 9 U 170 U 300 U 91 U

1300 J 39 J 3.8 U 78.5 JT 4.3 JT 41 J 59 J 200 J
9400 J 260 J 5.1 U 225 JT 29 UT 180 J 250 J 3500 J

10700 JT 299 JT 5.1 UT 630.5 JT 4.3 JT 221 JT 309 JT 3700 JT

2.6 U 0.53 U 0.51 U 2.5 U 0.43 U 0.47 U 0.42 U 0.52 U
2.3 U 0.47 U 0.45 U 2.2 U 0.38 U 0.41 U 0.95 U 0.45 U
2.4 U 0.48 U 0.46 U 2.3 U 0.39 U 0.42 U 0.38 U 0.46 U
2.9 U 0.6 U 0.58 U 2.8 U 0.49 U 0.53 U 0.48 U 0.58 U
1 U 1 U 1 U 1 U
14 J 5.5 U 5.5 U 5.5 U

1700 U 17 U 17 U 17 U
2 U 2 U 2 U 2 U

1.5 U 1.5 U 1.5 U 1.5 U
1.5 U 1.5 U 1.5 U 1.5 U
140 U 1.4 U 1.4 U 1.4 U
1.4 U 1.4 U 1.4 U 1.4 U
180 4.1 J 2.1 J 18
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Table 5-1
Analytical Results of Bank Soil and Debris Samples

Sample
Sample Type

Location
River Mile

Sample Depth (cm)
Sample Date

UnitsAnalyte
4-Nitrophenol ug/kg
Pentachlorophenol ug/kg
Phenol ug/kg

Phthalates
Bis(2-Ethylhexyl) Phthalate ug/kg
Butylbenzyl Phthalate ug/kg
Dibutyl Phthalate ug/kg
Diethyl Phthalate ug/kg
Dimethyl Phthalate ug/kg
Di-n-Octyl Phthalate ug/kg

SVOCs
1,2,4-Trichlorobenzene ug/kg
1,2-Dichlorobenzene ug/kg
1,3-Dichlorobenzene ug/kg
1,4-Dichlorobenzene ug/kg
2,4-Dinitrotoluene ug/kg
2,6-Dinitrotoluene ug/kg
2-Chloronaphthalene ug/kg
2-Nitroaniline ug/kg
3,3'-Dichlorobenzidine ug/kg
3-Nitroaniline ug/kg
4-Bromophenyl Phenyl Ether ug/kg
4-Chloroaniline ug/kg
4-Chlorophenyl Phenyl Ether ug/kg
4-Nitroaniline ug/kg
Aniline ug/kg
Azobenzene ug/kg
Benzoic acid ug/kg
Benzyl alcohol ug/kg
Bis(2-Chloroethoxy) Methane ug/kg
Bis(2-Chloroethyl) Ether ug/kg
Bis(2-Chloroisopropyl) Ether ug/kg
Carbazole ug/kg
Dibenzofuran ug/kg
Hexachlorocyclopentadiene ug/kg
Isophorone ug/kg
Nitrobenzene ug/kg
N-Nitrosodimethylamine ug/kg
N-Nitrosodiphenylamine ug/kg
N-Nitrosodipropylamine ug/kg

RM11E-SL015 RM11E-SL015-90-120 RM11E-SL016 RM11E-SL017 RM11E-SL018 RM11E-SL019 RM11E-SL020 RM11E-SL021
Soil Soil Soil Soil Soil Soil Soil Soil

SL015 SL015 SL016 SL017 SL018 SL019 SL020 SL021
11.3 11.3 11.3 11.3 11.3 11.4 11.4 11.3

0 - 25 90-120 0 - 25 0 - 15 0 - 15 0 - 20 0 - 20 0 - 20
9/23/2009 9/23/2009 9/23/2009 9/23/2009 9/23/2009 9/23/2009 9/23/2009 10/27/2009

1800 U 18 U 18 U 18 U
4.7 U 0.97 U 0.93 U 4.6 U 0.79 U 6.1 4 J 0.94 U
20 J 2.7 J 2.2 J 7.4 J

700 U 16 7 U 18 J 7 U 70 U 1600 460 U
320 U 3.2 U 6.5 3.2 U 3.2 U 32 U 63 220 U
790 U 7.9 U 7.9 U 11 16 79 U 79 U 520 U
130 U 1.3 U 1.3 U 1.3 U 1.3 U 13 U 13 U 86 U
100 U 2.5 U 2.5 U 1 U 2.4 U 10 U 82 U 200 U
170 U 1.7 U 1.7 U 1.7 U 1.7 U 17 U 17 U 120 U

2.6 U 2.6 U 2.6 U 2.6 U 2.6 U 26 26 U 180 U
2.9 U 2.9 U 2.9 U 2.9 U 2.9 U 29 U 29 U 200 U
3 U 3 U 3 U 3 U 3 U 30 U 30 U 200 U
12 2.9 U 2.9 U 2.9 U 2.9 U 29 U 29 U 200 U

150 U 1.5 U 1.5 U 1.5 U 1.5 U 15 U 15 U 99 U
200 U 2 U 2 U 2 U 2 U 20 U 20 U 140 U
160 U 1.6 U 1.6 U 1.6 U 1.6 U 16 U 16 U 110 U
320 U 3.2 U 3.2 U 3.2 U 3.2 U 32 U 32 U 220 U
370 U 3.7 U 3.7 U 3.7 U 3.7 U 37 U 37 U 250 U
250 U 2.5 U 2.5 U 2.5 U 2.5 U 25 U 25 U 170 U
160 U 1.6 U 1.6 U 1.6 U 1.6 U 16 U 16 U 110 U
1.9 U 1.9 U 1.9 U 1.9 U 1.9 U 19 U 19 U 130 U
140 U 1.4 U 1.4 U 1.4 U 1.4 U 14 U 14 U 92 U
180 U 1.8 U 1.8 U 1.8 U 1.8 U 18 U 18 U 120 U
1.5 U 1.5 U 1.5 U 1.5 U 1.5 U 15 U 15 U 99 U
110 U 1.1 U 1.1 U 1.1 U 1.1 U 11 U 11 U 73 U
140 J 96 U 96 U 96 U
2.1 U 2.1 U 2.1 U 2.1 U 2.1 U 21 U 21 U 140 U
1.5 U 1.5 U 1.5 U 1.5 U 1.5 U 15 U 15 U 99 U
1.9 U 1.9 U 1.9 U 1.9 U 14 U 19 U 19 U 130 U
2.6 U 2.6 U 2.6 U 2.6 U 2.6 U 26 U 26 U 180 U
130 U 1.3 U 1.3 U 13 2.8 J 26 J 13 U 86 U

42 0.74 J 0.63 U 14 1.2 J 4.2 1.9 3.2 U
2900 U 29 U 29 U 29 U 29 U 290 U 290 U 2000 U

1 U 1 U 1 U 1 U 1 U 10 U 10 U 66 U
2.2 U 2.2 U 2.2 U 2.2 U 2.2 U 22 U 22 U 150 U
6.1 U 6.1 U 6.1 U 6.1 U 6.1 U 61 U 61 U 410 U
160 U 1.6 U 1.6 U 1.6 U 1.6 U 16 U 16 U 110 U
2.4 U 2.4 U 2.4 U 2.4 U 2.4 U 24 U 24 U 160 U
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Table 5-1
Analytical Results of Bank Soil and Debris Samples

Sample
Sample Type

Location
River Mile

Sample Depth (cm)
Sample Date

Units
PCB Aroclors

Aroclor 1016 ug/kg
Aroclor 1221 ug/kg
Aroclor 1232 ug/kg
Aroclor 1242 ug/kg
Aroclor 1248 ug/kg
Aroclor 1254 ug/kg
Aroclor 1260 ug/kg
Aroclor 1262 ug/kg
Aroclor 1268 ug/kg
Total Aroclors (ND=0) ug/kg

Butyltins
Butyltin Ion ug/kg
Dibutyltin Ion ug/kg
Tributyltin Ion ug/kg
Tetrabutyltin ug/kg
Total Butyltins (ND=0) ug/kg

Conventionals
Total Organic Carbon percent
Total Solids percent

Dioxin/Furan Homologs
Heptachlorodibenzofuran Homologs ng/kg
Heptachlorodibenzo-p-Dioxin Homologs ng/kg
Hexachlorodibenzofuran Homologs ng/kg
Hexachlorodibenzo-p-Dioxin Homologs ng/kg
Octachlorodibenzofuran ng/kg
Octachlorodibenzo-p-Dioxin ng/kg
Pentachlorodibenzofuran Homologs ng/kg
Pentachlorodibenzo-p-Dioxin Homologs ng/kg
Tetrachlorodibenzofuran Homologs ng/kg
Tetrachlorodibenzo-p-Dioxin Homologs ng/kg
Total PCDD/F (ND=0) ng/kg

Dioxins/Furans
1,2,3,4,6,7,8-Heptachlorodibenzofuran ng/kg
1,2,3,4,6,7,8-Heptachlorodibenzo-p-Dioxin ng/kg
1,2,3,4,7,8,9-Heptachlorodibenzofuran ng/kg
1,2,3,4,7,8-Hexachlorodibenzofuran ng/kg
1,2,3,4,7,8-Hexachlorodibenzo-p-Dioxin ng/kg
1,2,3,6,7,8-Hexachlorodibenzofuran ng/kg
1,2,3,6,7,8-Hexachlorodibenzo-p-Dioxin ng/kg
1,2,3,7,8,9-Hexachlorodibenzofuran ng/kg
1,2,3,7,8,9-Hexachlorodibenzo-p-Dioxin ng/kg

Analyte

RM11E-SL022 RM11E-SL023 RM11E-SL024 RM11E-SL025 RM11E-SL026 RM11E-SL027
Soil Soil Debris Debris Debris Debris

SL022 SL023 SL024 SL025 SL026 SL027
11.3 11.3 11.3 11.3 11.2 11.3

0 - 18 0 - 22 NA NA NA NA
10/27/2009 10/27/2009 10/27/2009 10/27/2009 10/27/2009 9/23/2009

1.3 U 1.3 U 1.3 U 1.3 U 1.3 U --
1.3 U 1.3 U 1.3 U 1.3 U 1.3 U --
1.3 U 1.3 U 1.3 U 1.3 U 1.3 U --
1.3 U 1.3 U 1.3 U 1.3 U 1.3 U --
1.3 U 1.3 U 1.3 U 1.3 U 1.3 U --
1.3 U 1.3 U 130 100 J 29 --

35 69 46 100 33 J --
1.3 U 1.3 U 1.3 U 1.3 U 1.3 U --
1.3 U 1.3 U 1.3 U 1.3 U 1.3 U --
35 T 69 T 176 T 200 JT 62 JT --

0.39 J 0.32 J -- -- -- --
0.76 J 0.31 J -- -- -- --
0.57 J 0.43 U -- -- -- --
0.44 U 0.44 U -- -- -- --
1.72 JT 0.63 JT -- -- -- --

1.92 1.26 -- -- -- --
82.9 60.8 93.1 98.1 96.1 99.8

18.9 13.4 -- -- -- --
107 34 -- -- -- --
17.2 7.48 -- -- -- --
23.9 6.02 J -- -- -- --
13.5 9.8 J -- -- -- --
397 149 -- -- -- --
25.2 2.95 J -- -- -- --

1.06 J 0.473 J -- -- -- --
2.72 0.236 U -- -- -- --

0.83 J 0.171 U -- -- -- --
607.31 JT 223.123 JT -- -- -- --

5.49 4.72 J -- -- -- --
52.7 16.6 -- -- -- --

0.552 J 0.337 J -- -- -- --
1.16 J 0.378 J -- -- -- --
0.597 J 0.117 U -- -- -- --
0.53 J 0.401 J -- -- -- --
3.79 J 0.896 J -- -- -- --

0.0956 U 0.146 U -- -- -- --
3.12 J 0.514 J -- -- -- --
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Table 5-1
Analytical Results of Bank Soil and Debris Samples

Sample
Sample Type

Location
River Mile

Sample Depth (cm)
Sample Date

UnitsAnalyte
1,2,3,7,8-Pentachlorodibenzofuran ng/kg
1,2,3,7,8-Pentachlorodibenzo-p-Dioxin ng/kg
2,3,4,6,7,8-Hexachlorodibenzofuran ng/kg
2,3,4,7,8-Pentachlorodibenzofuran ng/kg
2,3,7,8-Tetrachlorodibenzofuran ng/kg
2,3,7,8-Tetrachlorodibenzo-p-dioxin ng/kg
Dioxin TCDD toxicity equivalent (ND=0) ng/kg
Furan TCDD toxicity equivalent (ND=0) ng/kg
Dioxin/furan TCDD toxicity equivalent (ND=0) ng/kg

Metals
Aluminum mg/kg
Antimony mg/kg
Arsenic mg/kg
Cadmium mg/kg
Chromium mg/kg
Copper mg/kg
Lead mg/kg
Manganese mg/kg
Mercury mg/kg
Nickel mg/kg
Selenium mg/kg
Silver mg/kg
Zinc mg/kg

PAHs
C1-Chrysene ug/kg
C1-Dibenzothiophene ug/kg
C1-Fluoranthene/Pyrene ug/kg
C1-Fluorene ug/kg
C1-Phenanthrene/Anthracene ug/kg
C2-Chrysene ug/kg
C2-Dibenzothiophene ug/kg
C2-Fluoranthene/Pyrene ug/kg
C2-Fluorene ug/kg
C2-Naphthalene ug/kg
C2-Phenanthrene/Anthracene ug/kg
C3-Chrysene ug/kg
C3-Dibenzothiophene ug/kg
C3-Fluoranthene/Pyrene ug/kg
C3-Fluorene ug/kg
C3-Naphthalene ug/kg
C3-Phenanthrene/Anthracene ug/kg
C4-Chrysene ug/kg

RM11E-SL022 RM11E-SL023 RM11E-SL024 RM11E-SL025 RM11E-SL026 RM11E-SL027
Soil Soil Debris Debris Debris Debris

SL022 SL023 SL024 SL025 SL026 SL027
11.3 11.3 11.3 11.3 11.2 11.3

0 - 18 0 - 22 NA NA NA NA
10/27/2009 10/27/2009 10/27/2009 10/27/2009 10/27/2009 9/23/2009

0.164 U 0.109 U -- -- -- --
0.64 J 0.0945 U -- -- -- --

1 J 0.34 J -- -- -- --
0.584 J 0.108 U -- -- -- --
0.743 J 0.236 U -- -- -- --
0.83 J 0.171 U -- -- -- --

2.8668 JT 0.3517 JT -- -- -- --
0.583 JT 0.1654 JT -- -- -- --
3.4498 JT 0.517 JT -- -- -- --

7310 24400 -- -- -- 735 JT
0.55 0.162 -- -- -- 67 T
3.89 2.24 -- -- -- 17.3 T
0.358 0.285 -- -- -- 0.267 T
138 30.9 -- -- -- 23.4 T
45.3 31.8 -- -- -- 406 T
56.5 19.9 -- -- -- 14600 T

-- -- -- -- -- 5555 T
0.023 0.068 -- -- -- 0.034 T
89.8 24.1 -- -- -- 4.24 T
0.1 J 0.12 T -- -- -- 0.75 JT
0.073 0.127 -- -- -- 12.4 T
120 77.6 -- -- -- 28850 T

170 21 -- -- -- --
25 U 9.9 -- -- -- --
71 30 -- -- -- --

25 U 5 U -- -- -- --
25 U 23 -- -- -- --
560 18 -- -- -- --
25 U 12 -- -- -- --
250 15 -- -- -- --
25 U 9.5 -- -- -- --
25 U 9.7 -- -- -- --
25 U 22 -- -- -- --
1000 18 -- -- -- --
25 U 7.5 -- -- -- --
580 14 -- -- -- --
25 U 18 -- -- -- --
25 U 15 -- -- -- --
64 28 -- -- -- --

2300 26 -- -- -- --

17 of 21 GSI Water Solutions, Inc.



River Mile 11 East Supplemental Data Report:
Archived Bank Soil and Sediment Re-Analysis

April 2013
Table 5-1
Analytical Results of Bank Soil and Debris Samples

Sample
Sample Type

Location
River Mile

Sample Depth (cm)
Sample Date

UnitsAnalyte
C4-Naphthalene ug/kg
C4-Phenanthrene/Anthracene ug/kg
1-Methylnaphthalene ug/kg
2-Methylnaphthalene ug/kg
Acenaphthene ug/kg
Acenaphthylene ug/kg
Anthracene ug/kg
Benzo(a)anthracene ug/kg
Benzo(a)pyrene ug/kg
Benzo(b)fluoranthene ug/kg
Benzo(e)pyrene ug/kg
Benzo(g,h,i)perylene ug/kg
Benzo(k)fluoranthene ug/kg
Chrysene ug/kg
Dibenzo(a,h)anthracene ug/kg
Dibenzothiophene ug/kg
Fluoranthene ug/kg
Fluorene ug/kg
Indeno(1,2,3-cd)pyrene ug/kg
Naphthalene ug/kg
Perylene ug/kg
Phenanthrene ug/kg
Pyrene ug/kg
Total LPAH (ND=0) ug/kg
Total HPAH (ND=0) ug/kg
Total PAHs (ND=0) ug/kg
Total cPAHs as BaPEq (ND=0) ug/kg

Pesticides
2,4'-DDD ug/kg
2,4'-DDE ug/kg
2,4'-DDT ug/kg
4,4'-DDD ug/kg
4,4'-DDE ug/kg
4,4'-DDT ug/kg
Total DDD (ND=0) ug/kg
Total DDE (ND=0) ug/kg
Total DDT (ND=0) ug/kg
Total DDx (ND=0) ug/kg
Aldrin ug/kg
Alpha-Hexachlorocyclohexane ug/kg
Beta-Hexachlorocyclohexane ug/kg
Chlordane (Cis & Trans) ug/kg

RM11E-SL022 RM11E-SL023 RM11E-SL024 RM11E-SL025 RM11E-SL026 RM11E-SL027
Soil Soil Debris Debris Debris Debris

SL022 SL023 SL024 SL025 SL026 SL027
11.3 11.3 11.3 11.3 11.2 11.3

0 - 18 0 - 22 NA NA NA NA
10/27/2009 10/27/2009 10/27/2009 10/27/2009 10/27/2009 9/23/2009

25 U 22 -- -- -- --
270 14 -- -- -- --
2.6 J 2.2 -- -- -- --
4.4 J 4.1 -- -- -- --
3.8 U 6.8 -- -- -- --
3 U 2 J -- -- -- --

6.4 J 4.6 -- -- -- --
54 25 -- -- -- --
110 31 -- -- -- --
120 51 -- -- -- --
130 29 -- -- -- --
150 30 -- -- -- --
37 18 -- -- -- --
51 39 -- -- -- --
41 5 -- -- -- --
2 U 2.7 -- -- -- --
55 72 -- -- -- --

3.1 J 7.5 -- -- -- --
120 32 -- -- -- --

4.8 U 7.6 -- -- -- --
220 220 -- -- -- --
22 41 -- -- -- --
58 59 -- -- -- --

35.9 JT 73.6 JT -- -- -- --
796 T 362 T -- -- -- --

831.9 JT 435.6 JT -- -- -- --
181 T 47 T -- -- -- --

1.2 J 1.5 J -- -- -- --
0.61 U 0.83 U -- -- -- --
1.6 J 1.3 U -- -- -- --
1.1 J 1.7 J -- -- -- --

0.61 U 3.6 J -- -- -- --
4.1 3.2 U -- -- -- --

2.3 JT 3.2 JT -- -- -- --
0.61 UT 3.6 JT -- -- -- --
5.7 JT 3.2 UT -- -- -- --
8 JT 6.8 JT -- -- -- --

0.23 U 0.23 U -- -- -- --
0.29 U 0.29 U -- -- -- --
0.9 U 0.9 U -- -- -- --
50 U 50 U -- -- -- --

18 of 21 GSI Water Solutions, Inc.



River Mile 11 East Supplemental Data Report:
Archived Bank Soil and Sediment Re-Analysis

April 2013
Table 5-1
Analytical Results of Bank Soil and Debris Samples

Sample
Sample Type

Location
River Mile

Sample Depth (cm)
Sample Date

UnitsAnalyte
Cis-Chlordane ug/kg
Cis-Nonachlor ug/kg
Oxychlordane ug/kg
Trans-Chlordane ug/kg
Trans-Nonachlor ug/kg
Total Chlordanes (ND=0) ug/kg
Delta-Hexachlorocyclohexane ug/kg
Dieldrin ug/kg
Alpha-Endosulfan ug/kg
Beta-Endosulfan ug/kg
Endosulfan Sulfate ug/kg
Total Endosulfans (ND=0) ug/kg
Endrin ug/kg
Endrin Aldehyde ug/kg
Endrin Ketone ug/kg
Gamma-Hexachlorocyclohexane ug/kg
Heptachlor ug/kg
Heptachlor Epoxide ug/kg
Hexachlorobenzene ug/kg
Hexachlorobutadiene ug/kg
Hexachloroethane ug/kg
Methoxychlor ug/kg
Mirex ug/kg
Toxaphene ug/kg

Petroleum Hydrocarbons
Diesel Range Hydrocarbons (silica gel treated) mg/kg
Residual Range Hydrocarbons (silica gel treated) mg/kg
Total Petroleum Hydrocarbons (silica gel treated) mg/kg

Phenols
2,3,4,5-Tetrachlorophenol ug/kg
2,3,5,6-Tetrachlorophenol ug/kg
2,4,5-Trichlorophenol ug/kg
2,4,6-Trichlorophenol ug/kg
2,4-Dichlorophenol ug/kg
2,4-Dimethylphenol ug/kg
2,4-Dinitrophenol ug/kg
2-Chlorophenol ug/kg
2-Methylphenol ug/kg
2-Nitrophenol ug/kg
4,6-Dinitro-2-Methylphenol ug/kg
4-Chloro-3-Methylphenol ug/kg
4-Methylphenol ug/kg

RM11E-SL022 RM11E-SL023 RM11E-SL024 RM11E-SL025 RM11E-SL026 RM11E-SL027
Soil Soil Debris Debris Debris Debris

SL022 SL023 SL024 SL025 SL026 SL027
11.3 11.3 11.3 11.3 11.2 11.3

0 - 18 0 - 22 NA NA NA NA
10/27/2009 10/27/2009 10/27/2009 10/27/2009 10/27/2009 9/23/2009

0.32 J 0.42 J -- -- -- --
2.1 U 2.5 U -- -- -- --
0.19 U 0.51 U -- -- -- --
0.61 U 0.83 U -- -- -- --
0.29 U 0.29 U -- -- -- --
2.42 JT 2.92 JT -- -- -- --
0.35 U 0.35 U -- -- -- --
0.58 J 2.9 -- -- -- --
0.28 U 0.28 U -- -- -- --
0.54 U 0.43 U -- -- -- --
0.26 U 0.26 U -- -- -- --

0.54 UT 0.43 UT -- -- -- --
0.49 U 0.89 U -- -- -- --
0.24 U 0.24 U -- -- -- --
0.66 U 0.83 U -- -- -- --
0.26 U 0.26 U -- -- -- --
0.23 U 0.23 U -- -- -- --
0.24 U 0.24 U -- -- -- --
0.47 U 0.47 U -- -- -- --
0.34 U 0.34 U -- -- -- --
0.19 U 0.19 U -- -- -- --
0.75 U 0.75 U -- -- -- --
0.69 U 0.21 U -- -- -- --
56 U 120 U -- -- -- --

130 J 34 J -- -- -- --
2900 J 120 J -- -- -- --

3030 JT 154 JT -- -- -- --

0.47 U 0.64 U -- -- -- --
0.41 U 0.56 U -- -- -- --
0.43 U 0.58 U -- -- -- --
0.53 U 0.73 U -- -- -- --

1 U -- -- -- --
5.5 U -- -- -- --
17 U -- -- -- --
2 U -- -- -- --

1.5 U -- -- -- --
1.5 U -- -- -- --
1.4 U -- -- -- --
1.4 U -- -- -- --

16 -- -- -- --
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Analytical Results of Bank Soil and Debris Samples

Sample
Sample Type

Location
River Mile

Sample Depth (cm)
Sample Date

UnitsAnalyte
4-Nitrophenol ug/kg
Pentachlorophenol ug/kg
Phenol ug/kg

Phthalates
Bis(2-Ethylhexyl) Phthalate ug/kg
Butylbenzyl Phthalate ug/kg
Dibutyl Phthalate ug/kg
Diethyl Phthalate ug/kg
Dimethyl Phthalate ug/kg
Di-n-Octyl Phthalate ug/kg

SVOCs
1,2,4-Trichlorobenzene ug/kg
1,2-Dichlorobenzene ug/kg
1,3-Dichlorobenzene ug/kg
1,4-Dichlorobenzene ug/kg
2,4-Dinitrotoluene ug/kg
2,6-Dinitrotoluene ug/kg
2-Chloronaphthalene ug/kg
2-Nitroaniline ug/kg
3,3'-Dichlorobenzidine ug/kg
3-Nitroaniline ug/kg
4-Bromophenyl Phenyl Ether ug/kg
4-Chloroaniline ug/kg
4-Chlorophenyl Phenyl Ether ug/kg
4-Nitroaniline ug/kg
Aniline ug/kg
Azobenzene ug/kg
Benzoic acid ug/kg
Benzyl alcohol ug/kg
Bis(2-Chloroethoxy) Methane ug/kg
Bis(2-Chloroethyl) Ether ug/kg
Bis(2-Chloroisopropyl) Ether ug/kg
Carbazole ug/kg
Dibenzofuran ug/kg
Hexachlorocyclopentadiene ug/kg
Isophorone ug/kg
Nitrobenzene ug/kg
N-Nitrosodimethylamine ug/kg
N-Nitrosodiphenylamine ug/kg
N-Nitrosodipropylamine ug/kg

RM11E-SL022 RM11E-SL023 RM11E-SL024 RM11E-SL025 RM11E-SL026 RM11E-SL027
Soil Soil Debris Debris Debris Debris

SL022 SL023 SL024 SL025 SL026 SL027
11.3 11.3 11.3 11.3 11.2 11.3

0 - 18 0 - 22 NA NA NA NA
10/27/2009 10/27/2009 10/27/2009 10/27/2009 10/27/2009 9/23/2009

18 U -- -- -- --
3 J 1.2 U -- -- -- --

2 U -- -- -- --

420 U 32 -- -- -- --
190 U 3.2 U -- -- -- --
470 U 7.9 U -- -- -- --
77 U 1.3 U -- -- -- --
180 U 3 U -- -- -- --
110 U 1.7 U -- -- -- --

160 U 2.6 U -- -- -- --
180 U 2.9 U -- -- -- --
180 U 3 U -- -- -- --
180 U 2.9 U -- -- -- --
89 U 1.5 U -- -- -- --
120 U 2 U -- -- -- --
95 U 1.6 U -- -- -- --
190 U 3.2 U -- -- -- --
220 U 3.7 U -- -- -- --
150 U 2.5 U -- -- -- --
95 U 1.6 U -- -- -- --
120 U 1.9 U -- -- -- --
83 U 1.4 U -- -- -- --
110 U 1.8 U -- -- -- --
89 U 1.5 U -- -- -- --
66 U 1.1 U -- -- -- --

96 U -- -- -- --
130 U 2.1 U -- -- -- --
89 U 1.5 U -- -- -- --
120 U 1.9 U -- -- -- --
160 U 2.6 U -- -- -- --
77 U 4.8 J -- -- -- --
3.2 U 2.8 -- -- -- --

1800 U 29 U -- -- -- --
60 U 1 U -- -- -- --
140 U 2.2 U -- -- -- --
370 U 6.1 U -- -- -- --
95 U 3.3 J -- -- -- --
150 U 2.4 U -- -- -- --
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Notes:
Totals were calculated according to the Lower Willamette Groups 'RI' data summation rules (ND=0).
-- = not analyzed
NA = Not Applicable
cm = centimeter
mg/kg = milligram per kilogram
ng/kg = nanogram per kilogram
ug/kg = microgram per kilogram
cPAH = carcinogenic PAHs
HPAH = high molecular weight PAH
LPAH = low molecular weight PAH
PAH - polycyclic aromatic hydrocarbon
PCB - polychlorinated biphenyl
PCDD/F = polychlorinated dibenzo-p-dioxin and polychlorinated dibenzofuran
SVOC - semivolatile organic compound

 TCDD = 2,3,7,8-Tetrachlorodibenzo-p-dioxin
TPH - total petroleum hydrocarbon
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Analytical Results of Surface Sediment Samples

Sample Location RM11E-G001 RM11E-G002 RM11E-G003 RM11E-G004 RM11E-G005 RM11E-G006 RM11E-G007 RM11E-G008 RM11E-G009 RM11E-G010 RM11E-G011 RM11E-G012
River Mile 11.0 11.0 11.1 11.1 11.1 11.1 11.1 11.1 11.1 11.1 11.1 11.1
Depth (cm) 0 - 27.5 0 - 20 0 - 30 0 - 15 0 - 30 0 - 12 0 - 28 0 - 17 0 - 17 0 - 20 0 - 27 0 - 22

Sample Date 5/5/2009 5/5/2009 5/13/2009 5/5/2009 5/5/2009 5/5/2009 5/5/2009 5/6/2009 5/6/2009 5/6/2009 5/6/2009 5/6/2009
Unit

PCB Aroclors
Aroclor 1016 ug/kg 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1.2 U 20 U 1 U 1 UT 1.1 U
Aroclor 1221 ug/kg 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1.2 U 20 U 1 U 1 UT 1.1 U
Aroclor 1232 ug/kg 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1.2 U 20 U 1 U 1 UT 1.1 U
Aroclor 1242 ug/kg 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1.2 U 20 U 1 U 1 UT 1.1 U
Aroclor 1248 ug/kg 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1.2 U 20 U 1 U 1 UT 1.1 U
Aroclor 1254 ug/kg 1 U 1 U 1 U 1 U 1 U 42 J 1 U 15 J 20 U 1 U 8.9 UT 8.3 J
Aroclor 1260 ug/kg 68 J 17 J 4.1 J 5.8 J 16 J 180 J 1 U 16 J 2800 J 6.1 J 5.3 JT 3.5 J
Aroclor 1262 ug/kg 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1.2 U 20 U 1 U 1 UT 1.1 U
Aroclor 1268 ug/kg 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1.2 U 20 U 1 U 1 UT 1.1 U
Total Aroclors ug/kg 68 JT 17 JT 4.1 JT 5.8 JT 16 JT 222 JT 1 UT 31 JT 2800 JT 6.1 JT 5.3 JT 11.8 JT

Atterburg
Liquid Limit none -- -- -- -- -- -- -- -- -- -- -- 42.2
Plastic Limit none -- -- -- -- -- -- -- -- -- -- -- 37.6
Plasticity Index none -- -- -- -- -- -- -- -- -- -- -- 4.6

Butyltins
Butyltin Ion ug/kg -- -- -- -- 0.31 U -- -- 0.76 J -- -- -- 0.51 U
Dibutyltin Ion ug/kg -- -- -- -- 3.5 -- -- 0.75 J -- -- -- 0.46 J
Tributyltin Ion ug/kg -- -- -- -- 87 -- -- 0.96 U -- -- -- 0.84 U
Tetrabutyltin ug/kg -- -- -- -- 0.53 U -- -- 0.98 U -- -- -- 0.86 U
Total Butyltins ug/kg -- -- -- -- 90.5 T -- -- 1.51 JT -- -- -- 0.46 JT

Conventionals
Bulk Density g/cm3 -- -- -- -- -- -- -- -- -- -- -- 1.32
Gravimetric Water Content percent -- -- -- -- -- -- -- -- -- -- -- 103
Specific Gravity none -- -- -- -- -- -- -- -- -- -- -- 1.98
Total Organic Carbon percent 0.9 1.1 0.32 0.51 1.31 1.95 0.2 3.06 1.38 0.32 0.22 T 1.96
Total Solids percent 64.3 T 66.5 88 87.1 84.4 67 87.9 44.8 68.6 83.6 66 T 48.7 T

Dioxin/Furan Homologs
Heptachlorodibenzofuran Homologs ng/kg -- -- -- -- 68 -- -- 49.4 -- -- -- 2.6 J
Heptachlorodibenzo-p-Dioxin Homologs ng/kg -- -- -- -- 184 -- -- 165 -- -- -- 10.6
Hexachlorodibenzofuran Homologs ng/kg -- -- -- -- 31.5 -- -- 21.4 -- -- -- 0.0982 U
Hexachlorodibenzo-p-Dioxin Homologs ng/kg -- -- -- -- 20.2 -- -- 23.4 -- -- -- 1.54 J
Octachlorodibenzofuran ng/kg -- -- -- -- 74 -- -- 52.2 -- -- -- 2.95 J
Octachlorodibenzo-p-Dioxin ng/kg -- -- -- -- 1110 -- -- 743 -- -- -- 41
Pentachlorodibenzofuran Homologs ng/kg -- -- -- -- 13.2 -- -- 11.7 -- -- -- 0.104 U
Pentachlorodibenzo-p-Dioxin Homologs ng/kg -- -- -- -- 3.01 J -- -- 1.5 J -- -- -- 0.194 U
Tetrachlorodibenzofuran Homologs ng/kg -- -- -- -- 4.51 -- -- 1.54 J -- -- -- 0.228 U
Tetrachlorodibenzo-p-Dioxin Homologs ng/kg -- -- -- -- 0.299 J -- -- 0.423 U -- -- -- 0.196 U
Total PCDD/F ng/kg -- -- -- -- 1508.719 JT -- -- 1069.14 JT -- -- -- 58.69 JT

Dioxins/Furans
1,2,3,4,6,7,8-Heptachlorodibenzofuran pg/g -- -- -- -- 17.6 -- -- 19.1 -- -- -- 0.868 J
1,2,3,4,6,7,8-Heptachlorodibenzo-p-Dioxin pg/g -- -- -- -- 106 -- -- 78.9 -- -- -- 4.98 J
1,2,3,4,7,8,9-Heptachlorodibenzofuran pg/g -- -- -- -- 1.25 J -- -- 1.18 J -- -- -- 0.139 U
1,2,3,4,7,8-Hexachlorodibenzofuran pg/g -- -- -- -- 1.48 J -- -- 1.41 J -- -- -- 0.0982 U
1,2,3,4,7,8-Hexachlorodibenzo-p-Dioxin pg/g -- -- -- -- 0.912 J -- -- 1.35 J -- -- -- 0.098 U
1,2,3,6,7,8-Hexachlorodibenzofuran pg/g -- -- -- -- 0.841 J -- -- 0.728 J -- -- -- 0.105 U
1,2,3,6,7,8-Hexachlorodibenzo-p-Dioxin pg/g -- -- -- -- 4.81 J -- -- 3.2 J -- -- -- 0.25 J
1,2,3,7,8,9-Hexachlorodibenzofuran pg/g -- -- -- -- 0.169 U -- -- 0.256 U -- -- -- 0.167 U
1,2,3,7,8,9-Hexachlorodibenzo-p-Dioxin pg/g -- -- -- -- 2.02 J -- -- 5.05 J -- -- -- 0.146 J
1,2,3,7,8-Pentachlorodibenzofuran pg/g -- -- -- -- 0.25 J -- -- 0.188 U -- -- -- 0.119 U
1,2,3,7,8-Pentachlorodibenzo-p-Dioxin pg/g -- -- -- -- 0.642 J -- -- 1.5 J -- -- -- 0.194 U
2,3,4,6,7,8-Hexachlorodibenzofuran pg/g -- -- -- -- 0.69 J -- -- 0.687 J -- -- -- 0.11 U
2,3,4,7,8-Pentachlorodibenzofuran pg/g -- -- -- -- 0.327 J -- -- 0.179 U -- -- -- 0.104 U

Analyte
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Sample Location RM11E-G001 RM11E-G002 RM11E-G003 RM11E-G004 RM11E-G005 RM11E-G006 RM11E-G007 RM11E-G008 RM11E-G009 RM11E-G010 RM11E-G011 RM11E-G012
River Mile 11.0 11.0 11.1 11.1 11.1 11.1 11.1 11.1 11.1 11.1 11.1 11.1
Depth (cm) 0 - 27.5 0 - 20 0 - 30 0 - 15 0 - 30 0 - 12 0 - 28 0 - 17 0 - 17 0 - 20 0 - 27 0 - 22

Sample Date 5/5/2009 5/5/2009 5/13/2009 5/5/2009 5/5/2009 5/5/2009 5/5/2009 5/6/2009 5/6/2009 5/6/2009 5/6/2009 5/6/2009
Unit

Analyte

2,3,7,8-Tetrachlorodibenzofuran pg/g -- -- -- -- 0.101 U -- -- 0.383 U -- -- -- 0.228 U
2,3,7,8-Tetrachlorodibenzo-p-Dioxin pg/g -- -- -- -- 0.119 J -- -- 0.423 U -- -- -- 0.196 U
Dioxin TCDD Toxicity Equivalent pg/g -- -- -- -- 2.93 JT -- -- 3.5 JT -- -- -- 0.102 JT
Furan TCDD Toxicity Equivalent pg/g -- -- -- -- 0.617 JT -- -- 0.501 JT -- -- -- 0.01 JT
Dioxin/Furan TCDD Toxicity Equivalent pg/g -- -- -- -- 3.55 JT -- -- 4 JT -- -- -- 0.111 JT

Grainsize
Medium Gravel percent -- -- -- -- 23.2 -- -- 9.52 -- -- -- 0 T
Fine Gravel percent -- -- -- -- 22.5 -- -- 8.66 -- -- -- 1.2 T
Very Coarse Sand percent -- -- -- -- 20.7 -- -- 6.33 -- -- -- 1.39 T
Coarse Sand percent -- -- -- -- 14.5 -- -- 5.39 -- -- -- 1.21 T
Medium Sand percent -- -- -- -- 7.88 -- -- 7.36 -- -- -- 2.4 T
Fine Sand percent -- -- -- -- 6.37 -- -- 22.3 -- -- -- 23.9 T
Very Fine Sand percent -- -- -- -- 0.99 -- -- 5.18 -- -- -- 11.9 T
Silt percent -- -- -- -- 3.15 -- -- 28.3 -- -- -- 50.8 T
Clay percent -- -- -- -- 0.29 -- -- 4.46 -- -- -- 5.95 T
Total Fines percent -- -- -- -- 3.44 T -- -- 32.76 T -- -- -- 56.75 T

Metals
Aluminum mg/kg -- -- -- -- 4350 -- -- 16500 -- -- -- 22900
Antimony mg/kg -- -- -- -- 0.26 -- -- 0.53 -- -- -- 0.14
Arsenic mg/kg -- -- -- -- 1.4 -- -- 5 -- -- -- 2.8
Cadmium mg/kg -- -- -- -- 0.319 -- -- 0.271 -- -- -- 0.167
Chromium mg/kg -- -- -- -- 14.5 -- -- 20.5 -- -- -- 24.6
Copper mg/kg -- -- -- -- 28.6 -- -- 52.5 -- -- -- 29.6
Lead mg/kg -- -- -- -- 466 -- -- 55 -- -- -- 10.8
Mercury mg/kg -- -- -- -- 0.04 -- -- 0.071 -- -- -- 0.043
Nickel mg/kg -- -- -- -- 13 -- -- 21.9 -- -- -- 22.2
Selenium mg/kg -- -- -- -- 0.056 -- -- 0.118 -- -- -- 0.254
Silver mg/kg -- -- -- -- 0.075 -- -- 0.128 -- -- -- 0.125
Zinc mg/kg -- -- -- -- 143 -- -- 108 -- -- -- 72.4

PAHs
C1-Chrysene ug/kg -- -- -- -- 160 -- -- 92 -- -- -- 34
C1-Dibenzothiophene ug/kg -- -- -- -- 61 -- -- 21 -- -- -- 5.1 U
C1-Fluoranthene/Pyrene ug/kg -- -- -- -- 130 -- -- 180 -- -- -- 24
C1-Fluorene ug/kg -- -- -- -- 26 -- -- 23 -- -- -- 5.1 U
C1-Phenanthrene/Anthracene ug/kg -- -- -- -- 210 -- -- 110 -- -- -- 11
C2-Chrysene ug/kg -- -- -- -- 240 -- -- 120 -- -- -- 75
C2-Dibenzothiophene ug/kg -- -- -- -- 87 -- -- 37 -- -- -- 6.3
C2-Fluoranthene/Pyrene ug/kg -- -- -- -- 190 -- -- 100 -- -- -- 46
C2-Fluorene ug/kg -- -- -- -- 91 -- -- 44 -- -- -- 8.4
C2-Naphthalene ug/kg -- -- -- -- 56 -- -- 59 -- -- -- 5.1 U
C2-Phenanthrene/Anthracene ug/kg -- -- -- -- 390 -- -- 100 -- -- -- 17
C3-Chrysene ug/kg -- -- -- -- 280 -- -- 170 -- -- -- 110
C3-Dibenzothiophene ug/kg -- -- -- -- 130 -- -- 32 -- -- -- 9.2
C3-Fluoranthene/Pyrene ug/kg -- -- -- -- 190 -- -- 110 -- -- -- 69
C3-Fluorene ug/kg -- -- -- -- 170 -- -- 63 -- -- -- 5.6
C3-Naphthalene ug/kg -- -- -- -- 120 -- -- 33 -- -- -- 5.1 U
C3-Phenanthrene/Anthracene ug/kg -- -- -- -- 370 -- -- 87 -- -- -- 25
C4-Chrysene ug/kg -- -- -- -- 220 -- -- 65 -- -- -- 52
C4-Naphthalene ug/kg -- -- -- -- 120 -- -- 40 -- -- -- 6
C4-Phenanthrene/Anthracene ug/kg -- -- -- -- 230 -- -- 54 -- -- -- 34
1-Methylnaphthalene ug/kg -- -- -- -- 5.9 -- -- 22 -- -- -- 1.5 J
2-Methylnaphthalene ug/kg -- -- -- -- 7.5 -- -- 27 -- -- -- 2 J
Acenaphthene ug/kg -- -- -- -- 1.9 J -- -- 58 -- -- -- 2.2 J
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Sample Location RM11E-G001 RM11E-G002 RM11E-G003 RM11E-G004 RM11E-G005 RM11E-G006 RM11E-G007 RM11E-G008 RM11E-G009 RM11E-G010 RM11E-G011 RM11E-G012
River Mile 11.0 11.0 11.1 11.1 11.1 11.1 11.1 11.1 11.1 11.1 11.1 11.1
Depth (cm) 0 - 27.5 0 - 20 0 - 30 0 - 15 0 - 30 0 - 12 0 - 28 0 - 17 0 - 17 0 - 20 0 - 27 0 - 22

Sample Date 5/5/2009 5/5/2009 5/13/2009 5/5/2009 5/5/2009 5/5/2009 5/5/2009 5/6/2009 5/6/2009 5/6/2009 5/6/2009 5/6/2009
Unit

Analyte

Acenaphthylene ug/kg -- -- -- -- 1 J -- -- 15 -- -- -- 1.6 J
Anthracene ug/kg -- -- -- -- 6.4 -- -- 48 -- -- -- 4.3 J
Benzo(a)anthracene ug/kg -- -- -- -- 27 -- -- 82 -- -- -- 11
Benzo(a)pyrene ug/kg -- -- -- -- 33 -- -- 91 -- -- -- 12
Benzo(b)fluoranthene ug/kg -- -- -- -- 49 -- -- 110 -- -- -- 17
Benzo(e)pyrene ug/kg -- -- -- -- 53 -- -- 73 -- -- -- 14
Benzo(g,h,i)perylene ug/kg -- -- -- -- 45 -- -- 86 -- -- -- 12
Benzo(k)fluoranthene ug/kg -- -- -- -- 11 -- -- 33 -- -- -- 4.6 J
Chrysene ug/kg -- -- -- -- 38 -- -- 120 -- -- -- 18
Dibenzo(a,h)anthracene ug/kg -- -- -- -- 9.9 -- -- 16 -- -- -- 2.6 J
Dibenzothiophene ug/kg -- -- -- -- 0.21 U -- -- 17 -- -- -- 1.1 J
Fluoranthene ug/kg -- -- -- -- 74 -- -- 270 -- -- -- 26
Fluorene ug/kg -- -- -- -- 6 -- -- 42 -- -- -- 2.5 J
Indeno(1,2,3-cd)pyrene ug/kg -- -- -- -- 28 -- -- 61 -- -- -- 12
Naphthalene ug/kg -- -- -- -- 380 -- -- 110 -- -- -- 6
Perylene ug/kg -- -- -- -- 20 -- -- 54 -- -- -- 26
Phenanthrene ug/kg -- -- -- -- 54 -- -- 260 -- -- -- 15
Pyrene ug/kg -- -- -- -- 100 -- -- 340 -- -- -- 40
Total LPAH ug/kg -- -- -- -- 456.8 JT -- -- 560 T -- -- -- 33.6 JT
Total HPAH ug/kg -- -- -- -- 414.9 T -- -- 1209 T -- -- -- 155.2 JT
Total PAHs ug/kg -- -- -- -- 871.7 JT -- -- 1769 T -- -- -- 188.8 JT

Pesticides
2,4'-DDD ug/kg -- -- 0.16 -- 0.29 U -- -- 0.23 U -- -- -- 0.21 U
2,4'-DDE ug/kg -- -- 0.086 U -- 0.12 U -- -- 0.23 U -- -- -- 0.17 U
2,4'-DDT ug/kg -- -- 0.12 U -- 0.15 U -- -- 1 J -- -- -- 0.35
4,4'-DDD ug/kg -- -- 0.1 U -- 0.21 J -- -- 0.23 U -- -- -- 0.27
4,4'-DDE ug/kg -- -- 0.12 U -- 0.34 J -- -- 0.23 U -- -- -- 0.29
4,4'-DDT ug/kg -- -- 0.29 U -- 1.6 J -- -- 1.7 U -- -- -- 1.4 J
Total DDD ug/kg -- -- 0.16 T -- 0.21 JT -- -- 0.23 UT -- -- -- 0.27 T
Total DDE ug/kg -- -- 0.12 UT -- 0.34 JT -- -- 0.23 UT -- -- -- 0.29 T
Total DDT ug/kg -- -- 0.29 UT -- 1.6 JT -- -- 1 JT -- -- -- 1.75 JT
Total DDx ug/kg -- -- 0.16 T -- 2.15 JT -- -- 1 JT -- -- -- 2.31 JT
Aldrin ug/kg -- -- 0.046 U -- 0.12 U -- -- 0.32 J -- -- -- 0.14 J
Alpha-Endosulfan ug/kg -- -- 0.056 U -- 0.19 U -- -- 0.23 U -- -- -- 0.21 U
Alpha-Hexachlorocyclohexane ug/kg -- -- 0.058 U -- 0.058 U -- -- 0.065 U -- -- -- 0.059 U
Beta-Endosulfan ug/kg -- -- 0.086 U -- 0.46 -- -- 0.32 U -- -- -- 0.087 U
Beta-Hexachlorocyclohexane ug/kg -- -- 0.18 U -- 0.18 U -- -- 0.21 U -- -- -- 0.19 U
Cis-Chlordane ug/kg -- -- 0.063 U -- 0.063 U -- -- 0.071 U -- -- -- 0.064 U
Cis-Nonachlor ug/kg -- -- 0.28 U -- 0.28 U -- -- 0.23 U -- -- -- 0.21 U
Delta-Hexachlorocyclohexane ug/kg -- -- 0.07 U -- 0.07 U -- -- 0.079 U -- -- -- 0.071 U
Dieldrin ug/kg -- -- 0.051 U -- 0.051 U -- -- 0.071 U -- -- -- 0.054 J
Endosulfan Sulfate ug/kg -- -- 0.051 U -- 0.34 U -- -- 1.5 U -- -- -- 0.21 U
Endrin ug/kg -- -- 0.057 U -- 0.057 U -- -- 0.064 U -- -- -- 0.058 U
Endrin Aldehyde ug/kg -- -- 0.048 U -- 0.12 U -- -- 0.32 U -- -- -- 0.049 U
Endrin Ketone ug/kg -- -- 0.053 U -- 0.28 U -- -- 0.23 U -- -- -- 0.11 J
Gamma-Hexachlorocyclohexane ug/kg -- -- 0.051 U -- 0.23 J -- -- 0.48 J -- -- -- 0.052 U
Heptachlor ug/kg -- -- 0.046 U -- 0.046 U -- -- 0.052 U -- -- -- 0.085 U
Heptachlor Epoxide ug/kg -- -- 0.048 U -- 0.048 U -- -- 0.23 U -- -- -- 0.049 U
Hexachlorobenzene ug/kg -- -- 0.093 U -- 0.55 -- -- 0.16 J -- -- -- 0.094 U
Hexachlorobutadiene ug/kg -- -- 0.067 U -- 0.067 U -- -- 0.075 U -- -- -- 0.068 U
Hexachloroethane ug/kg -- -- 0.037 U -- 0.037 U -- -- 0.23 U -- -- -- 0.038 U
Methoxychlor ug/kg -- -- 0.15 U -- 1.4 U -- -- 0.66 J -- -- -- 0.16 U
Mirex ug/kg -- -- 0.041 U -- 0.36 U -- -- 0.046 U -- -- -- 0.042 U
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Sample Location RM11E-G001 RM11E-G002 RM11E-G003 RM11E-G004 RM11E-G005 RM11E-G006 RM11E-G007 RM11E-G008 RM11E-G009 RM11E-G010 RM11E-G011 RM11E-G012
River Mile 11.0 11.0 11.1 11.1 11.1 11.1 11.1 11.1 11.1 11.1 11.1 11.1
Depth (cm) 0 - 27.5 0 - 20 0 - 30 0 - 15 0 - 30 0 - 12 0 - 28 0 - 17 0 - 17 0 - 20 0 - 27 0 - 22

Sample Date 5/5/2009 5/5/2009 5/13/2009 5/5/2009 5/5/2009 5/5/2009 5/5/2009 5/6/2009 5/6/2009 5/6/2009 5/6/2009 5/6/2009
Unit

Analyte

Oxychlordane ug/kg -- -- 0.038 U -- 0.12 U -- -- 0.085 U -- -- -- 0.048 U
Total Chlordanes ug/kg -- -- 0.061 JT -- 0.56 T -- -- 0.27 UT -- -- -- 0.21 UT
Total Endosulfan ug/kg -- -- 0.086 UT -- 0.46 T -- -- 1.5 UT -- -- -- 0.21 UT
Toxaphene ug/kg -- -- 6.9 U -- 30 U -- -- 55 U -- -- -- 7.7 U
Trans-Chlordane ug/kg -- -- 0.061 J -- 0.56 -- -- 0.27 U -- -- -- 0.17 U
Trans-Nonachlor ug/kg -- -- 0.057 U -- 0.18 U -- -- 0.26 U -- -- -- 0.058 U

Petroleum
Diesel Range Hydrocarbons (silica gel treated) mg/kg -- -- -- -- 160 J -- -- 130 J -- -- -- 41 U
Residual Range Hydrocarbons (silica gel treated) mg/kg -- -- -- -- 870 J -- -- 530 J -- -- -- 180 J
Total Petroleum Hydrocarbons (silica gel treated) mg/kg -- -- -- -- 1030 JT -- -- 660 JT -- -- -- 180 JT

Phenols
2,3,4,5-Tetrachlorophenol ug/kg -- -- -- -- 2.9 J -- -- 0.86 U -- -- -- 0.78 U
2,3,5,6-Tetrachlorophenol ug/kg -- -- -- -- 0.4 U -- -- 0.75 U -- -- -- 0.68 U
2,4,5-Trichlorophenol ug/kg -- -- -- -- 0.41 U -- -- 0.78 U -- -- -- 0.7 U
2,4,6-Trichlorophenol ug/kg -- -- -- -- 0.52 U -- -- 0.97 U -- -- -- 0.88 U
2,4-Dichlorophenol ug/kg -- -- -- -- 25 U -- -- 12 U -- -- -- 1.1 U
2,4-Dimethylphenol ug/kg -- -- -- -- 140 U -- -- 62 U -- -- -- 5.6 U
2,4-Dinitrophenol ug/kg -- -- -- -- 430 U -- -- 190 U -- -- -- 18 U
2-Chlorophenol ug/kg -- -- -- -- 50 U -- -- 23 U -- -- -- 2.1 U
2-Methylphenol ug/kg -- -- -- -- 38 U -- -- 17 U -- -- -- 1.6 U
2-Nitrophenol ug/kg -- -- -- -- 38 U -- -- 17 U -- -- -- 1.6 U
4,6-Dinitro-2-Methylphenol ug/kg -- -- -- -- 35 U -- -- 16 U -- -- -- 1.5 U
4-Chloro-3-Methylphenol ug/kg -- -- -- -- 35 U -- -- 16 U -- -- -- 1.5 U
4-Methylphenol ug/kg -- -- -- -- 38 U -- -- 17 U -- -- -- 1.6 U
4-Nitrophenol ug/kg -- -- -- -- 450 U -- -- 200 U -- -- -- 19 U
Pentachlorophenol ug/kg -- -- -- -- 9.5 -- -- 3.6 J -- -- -- 51
Phenol ug/kg -- -- -- -- 50 U -- -- 23 U -- -- -- 2.1 U

Phthalates
Butylbenzyl Phthalate ug/kg -- -- -- -- 80 U -- -- 36 U -- -- -- 3.3 U
Bis(2-Ethylhexyl) Phthalate ug/kg -- -- -- -- 2100 -- -- 150 J -- -- -- 72
Dibutyl Phthalate ug/kg -- -- -- -- 200 U -- -- 88 U -- -- -- 8 U
Diethyl Phthalate ug/kg -- -- -- -- 33 U -- -- 15 U -- -- -- 1.4 U
Dimethyl Phthalate ug/kg -- -- -- -- 94 J -- -- 56 J -- -- -- 32
Di-n-Octyl Phthalate ug/kg -- -- -- -- 43 U -- -- 19 U -- -- -- 1.8 U

SVOCs
1,2,4-Trichlorobenzene ug/kg -- -- -- -- 65 U -- -- 29 U -- -- -- 2.7 U
1,2-Dichlorobenzene ug/kg -- -- -- -- 73 U -- -- 33 U -- -- -- 3 U
1,3-Dichlorobenzene ug/kg -- -- -- -- 75 U -- -- 34 U -- -- -- 3.1 U
1,4-Dichlorobenzene ug/kg -- -- -- -- 73 U -- -- 33 U -- -- -- 3 U
2,4-Dinitrotoluene ug/kg -- -- -- -- 38 U -- -- 17 U -- -- -- 1.6 U
2,6-Dinitrotoluene ug/kg -- -- -- -- 50 U -- -- 23 U -- -- -- 2.1 U
2-Chloronaphthalene ug/kg -- -- -- -- 40 U -- -- 18 U -- -- -- 1.7 U
2-Nitroaniline ug/kg -- -- -- -- 80 U -- -- 36 U -- -- -- 3.3 U
3,3'-Dichlorobenzidine ug/kg -- -- -- -- 93 U -- -- 42 U -- -- -- 3.8 U
3-Nitroaniline ug/kg -- -- -- -- 63 U -- -- 28 U -- -- -- 2.6 U
4-Bromophenyl Phenyl Ether ug/kg -- -- -- -- 40 U -- -- 18 U -- -- -- 1.7 U
4-Chloroaniline ug/kg -- -- -- -- 48 U -- -- 22 U -- -- -- 2 U
4-Chlorophenyl Phenyl Ether ug/kg -- -- -- -- 35 U -- -- 16 U -- -- -- 1.5 U
4-Nitroaniline ug/kg -- -- -- -- 45 U -- -- 20 U -- -- -- 1.9 U
Aniline ug/kg -- -- -- -- 38 U -- -- 17 U -- -- -- 1.6 U
Azobenzene ug/kg -- -- -- -- 28 U -- -- 13 U -- -- -- 1.2 U
Benzoic Acid ug/kg -- -- -- -- -- -- -- -- -- -- -- 100 J
Benzyl Alcohol ug/kg -- -- -- -- 53 U -- -- 24 U -- -- -- 2.2 U
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Analytical Results of Surface Sediment Samples

Sample Location RM11E-G001 RM11E-G002 RM11E-G003 RM11E-G004 RM11E-G005 RM11E-G006 RM11E-G007 RM11E-G008 RM11E-G009 RM11E-G010 RM11E-G011 RM11E-G012
River Mile 11.0 11.0 11.1 11.1 11.1 11.1 11.1 11.1 11.1 11.1 11.1 11.1
Depth (cm) 0 - 27.5 0 - 20 0 - 30 0 - 15 0 - 30 0 - 12 0 - 28 0 - 17 0 - 17 0 - 20 0 - 27 0 - 22

Sample Date 5/5/2009 5/5/2009 5/13/2009 5/5/2009 5/5/2009 5/5/2009 5/5/2009 5/6/2009 5/6/2009 5/6/2009 5/6/2009 5/6/2009
Unit

Analyte

Bis(2-Chloroethoxy) Methane ug/kg -- -- -- -- 38 U -- -- 17 U -- -- -- 1.6 U
Bis(2-Chloroethyl) Ether ug/kg -- -- -- -- 48 U -- -- 22 U -- -- -- 2 U
Bis(2-Chloroisopropyl) Ether ug/kg -- -- -- -- 65 U -- -- 29 U -- -- -- 2.7 U
Carbazole ug/kg -- -- -- -- 33 U -- -- 15 U -- -- -- 1.4 U
Dibenzofuran ug/kg -- -- -- -- 2.4 J -- -- 19 -- -- -- 1.5 J
Hexachlorocyclopentadiene ug/kg -- -- -- -- 730 U -- -- 330 U -- -- -- 30 U
Isophorone ug/kg -- -- -- -- 25 U -- -- 12 U -- -- -- 1.1 U
Nitrobenzene ug/kg -- -- -- -- 55 U -- -- 25 U -- -- -- 2.3 U
N-Nitrosodimethylamine ug/kg -- -- -- -- 160 U -- -- 68 U -- -- -- 6.2 U
N-Nitrosodiphenylamine ug/kg -- -- -- -- 40 U -- -- 18 U -- -- -- 1.7 U
N-Nitrosodipropylamine ug/kg -- -- -- -- 60 U -- -- 27 U -- -- -- 2.5 U
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Sample Location
River Mile
Depth (cm)

Sample Date
Unit

PCB Aroclors
Aroclor 1016 ug/kg
Aroclor 1221 ug/kg
Aroclor 1232 ug/kg
Aroclor 1242 ug/kg
Aroclor 1248 ug/kg
Aroclor 1254 ug/kg
Aroclor 1260 ug/kg
Aroclor 1262 ug/kg
Aroclor 1268 ug/kg
Total Aroclors ug/kg

Atterburg
Liquid Limit none
Plastic Limit none
Plasticity Index none

Butyltins
Butyltin Ion ug/kg
Dibutyltin Ion ug/kg
Tributyltin Ion ug/kg
Tetrabutyltin ug/kg
Total Butyltins ug/kg

Conventionals
Bulk Density g/cm3
Gravimetric Water Content percent
Specific Gravity none
Total Organic Carbon percent
Total Solids percent

Dioxin/Furan Homologs
Heptachlorodibenzofuran Homologs ng/kg
Heptachlorodibenzo-p-Dioxin Homologs ng/kg
Hexachlorodibenzofuran Homologs ng/kg
Hexachlorodibenzo-p-Dioxin Homologs ng/kg
Octachlorodibenzofuran ng/kg
Octachlorodibenzo-p-Dioxin ng/kg
Pentachlorodibenzofuran Homologs ng/kg
Pentachlorodibenzo-p-Dioxin Homologs ng/kg
Tetrachlorodibenzofuran Homologs ng/kg
Tetrachlorodibenzo-p-Dioxin Homologs ng/kg
Total PCDD/F ng/kg

Dioxins/Furans
1,2,3,4,6,7,8-Heptachlorodibenzofuran pg/g
1,2,3,4,6,7,8-Heptachlorodibenzo-p-Dioxin pg/g
1,2,3,4,7,8,9-Heptachlorodibenzofuran pg/g
1,2,3,4,7,8-Hexachlorodibenzofuran pg/g
1,2,3,4,7,8-Hexachlorodibenzo-p-Dioxin pg/g
1,2,3,6,7,8-Hexachlorodibenzofuran pg/g
1,2,3,6,7,8-Hexachlorodibenzo-p-Dioxin pg/g
1,2,3,7,8,9-Hexachlorodibenzofuran pg/g
1,2,3,7,8,9-Hexachlorodibenzo-p-Dioxin pg/g
1,2,3,7,8-Pentachlorodibenzofuran pg/g
1,2,3,7,8-Pentachlorodibenzo-p-Dioxin pg/g
2,3,4,6,7,8-Hexachlorodibenzofuran pg/g
2,3,4,7,8-Pentachlorodibenzofuran pg/g

Analyte

RM11E-G013 RM11E-G014 RM11E-G015 RM11E-G016 RM11E-G017 RM11E-G018 RM11E-G019 RM11E-G020 RM11E-G021 RM11E-G022 RM11E-G023 RM11E-G024
11.1 11.1 11.2 11.2 11.2 11.2 11.2 11.2 11.2 11.3 11.3 11.3

0 - 17 0 - 22 0 - 29 0 - 28 0 - 26 0 - 25 0 - 23 0 - 27 0 - 25 0 - 21 0 - 17 0 - 20
6/15/2009 5/6/2009 6/16/2009 5/7/2009 5/7/2009 5/7/2009 6/16/2009 5/7/2009 5/7/2009 5/7/2009 5/7/2009 5/7/2009

1.3 U 1 U 1.3 U 1 U 5 U 1 U 1.3 U 1 U 1 U 1 U 10 U 1 U
1.3 U 1 U 1.3 U 1 U 5 U 1 U 1.3 U 1 U 1 U 1 U 10 U 1 U
1.3 U 1 U 1.3 U 1 U 5 U 1 U 1.3 U 1 U 1 U 1 U 10 U 1 U
1.3 U 1 U 1.3 U 1 U 5 U 1 U 1.3 U 1 U 1 U 1 U 10 U 1 U
1.3 U 1 U 1.3 U 1 U 5 U 1 U 1.3 U 1 U 1 U 1 U 10 U 1 U
37 J 1 U 56 1 U 5 U 1 U 42 1 U 1 U 68 J 10 U 1 U
52 J 7.8 J 62 6.6 J 390 J 18 J 67 87 J 5.2 J 110 J 960 J 73 J
1.3 U 1 U 1.3 U 1 U 5 U 1 U 1.3 U 1 U 1 U 1 U 10 U 1 U
1.3 U 1 U 1.3 U 1 U 5 U 1 U 1.3 U 1 U 1 U 1 U 10 U 1 U
89 JT 7.8 JT 118 T 6.6 JT 390 JT 18 JT 109 T 87 JT 5.2 JT 178 JT 960 JT 73 JT

-- -- -- -- -- -- -- -- Nonplastic -- -- --
-- -- -- -- -- -- -- -- Nonplastic -- -- --
-- -- -- -- -- -- -- -- Nonplastic -- -- --

-- -- 0.53 J -- -- 0.51 U -- -- 0.31 U 0.55 J -- 0.33 U
-- -- 1.1 J -- -- 0.55 J -- -- 0.37 J 1.1 J -- 0.52 J
-- -- 1.4 J -- -- 1.1 J -- -- 0.74 J 8 -- 0.77 J
-- -- 0.65 U -- -- 0.85 U -- -- 0.52 U 0.71 U -- 0.56 U
-- -- 3.03 JT -- -- 1.65 JT -- -- 1.11 JT 9.65 JT -- 1.29 JT

-- -- -- -- -- -- -- -- 1.8 -- -- --
-- -- -- -- -- -- -- -- 16.3 -- -- --
-- -- -- -- -- -- -- -- 2.1 -- -- --

1.27 0.39 1.57 0.28 0.83 1.89 T 0.81 T 0.2 0.3 2.03 0.51 0.36
82.3 85.6 67.4 T 90.7 72.7 51 T 76.8 86 86 60.8 69.5 78.2

-- -- 81.4 -- -- 17 -- -- 2.94 J 81.6 -- 11.6
-- -- 247 -- -- 61.1 -- -- 18.9 328 -- 43.6
-- -- 48 -- -- 5.31 J -- -- 2.85 J 38.2 -- 13.9
-- -- 49.4 -- -- 11.2 -- -- 1.63 J 43.4 -- 3.45 J
-- -- 80.8 -- -- 16 J -- -- 3.46 J 85.9 -- 9.19 J
-- -- 1220 -- -- 252 -- -- 72.9 1900 -- 214
-- -- 45.1 -- -- 4.05 J -- -- 1.02 J 19.6 -- 9.91
-- -- 9.41 -- -- 1.12 J -- -- 0.117 U 4.31 J -- 0.0818 U
-- -- 42.2 -- -- 0.786 J -- -- 0.149 U 9.61 -- 1.18
-- -- 5.77 -- -- 1.39 J -- -- 0.163 U 0.7 J -- 0.202 U
-- -- 1829.08 T -- -- 369.956 JT -- -- 103.7 JT 2511.32 JT -- 306.83 JT

-- -- 26.7 -- -- 4.98 J -- -- 1.18 J 21.3 -- 3.32 J
-- -- 124 -- -- 31.6 -- -- 8.26 153 -- 21.9
-- -- 1.4 J -- -- 0.272 J -- -- 0.117 U 1.39 J -- 0.305 J
-- -- 4.58 J -- -- 0.649 J -- -- 0.161 J 1.99 J -- 0.722 J
-- -- 1.02 J -- -- 0.319 J -- -- 0.0914 J 1.01 J -- 0.143 J
-- -- 2.31 J -- -- 0.222 J -- -- 0.0831 U 1.68 J -- 0.306 J
-- -- 8.46 -- -- 1.88 J -- -- 0.483 J 6.84 J -- 1.15 J
-- -- 0.257 U -- -- 0.145 U -- -- 0.108 U 0.263 U -- 0.217 U
-- -- 4.19 J -- -- 1.28 J -- -- 0.272 J 3.23 J -- 0.407 J
-- -- 1.39 J -- -- 0.0929 J -- -- 0.0695 U 0.305 J -- 0.112 J
-- -- 1.3 J -- -- 0.292 J -- -- 0.117 U 0.733 J -- 0.0818 U
-- -- 3.17 J -- -- 0.221 J -- -- 0.0798 U 0.903 J -- 0.878 J
-- -- 2.51 J -- -- 0.186 J -- -- 0.0616 U 0.626 J -- 0.139 J
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RM 11 E Focused Sediment Characterization
Field and Data Report

August 2009Table 6-1
Analytical Results of Surface Sediment Samples

Sample Location
River Mile
Depth (cm)

Sample Date
Unit

Analyte

2,3,7,8-Tetrachlorodibenzofuran pg/g
2,3,7,8-Tetrachlorodibenzo-p-Dioxin pg/g
Dioxin TCDD Toxicity Equivalent pg/g
Furan TCDD Toxicity Equivalent pg/g
Dioxin/Furan TCDD Toxicity Equivalent pg/g

Grainsize
Medium Gravel percent
Fine Gravel percent
Very Coarse Sand percent
Coarse Sand percent
Medium Sand percent
Fine Sand percent
Very Fine Sand percent
Silt percent
Clay percent
Total Fines percent

Metals
Aluminum mg/kg
Antimony mg/kg
Arsenic mg/kg
Cadmium mg/kg
Chromium mg/kg
Copper mg/kg
Lead mg/kg
Mercury mg/kg
Nickel mg/kg
Selenium mg/kg
Silver mg/kg
Zinc mg/kg

PAHs
C1-Chrysene ug/kg
C1-Dibenzothiophene ug/kg
C1-Fluoranthene/Pyrene ug/kg
C1-Fluorene ug/kg
C1-Phenanthrene/Anthracene ug/kg
C2-Chrysene ug/kg
C2-Dibenzothiophene ug/kg
C2-Fluoranthene/Pyrene ug/kg
C2-Fluorene ug/kg
C2-Naphthalene ug/kg
C2-Phenanthrene/Anthracene ug/kg
C3-Chrysene ug/kg
C3-Dibenzothiophene ug/kg
C3-Fluoranthene/Pyrene ug/kg
C3-Fluorene ug/kg
C3-Naphthalene ug/kg
C3-Phenanthrene/Anthracene ug/kg
C4-Chrysene ug/kg
C4-Naphthalene ug/kg
C4-Phenanthrene/Anthracene ug/kg
1-Methylnaphthalene ug/kg
2-Methylnaphthalene ug/kg
Acenaphthene ug/kg

RM11E-G013 RM11E-G014 RM11E-G015 RM11E-G016 RM11E-G017 RM11E-G018 RM11E-G019 RM11E-G020 RM11E-G021 RM11E-G022 RM11E-G023 RM11E-G024
11.1 11.1 11.2 11.2 11.2 11.2 11.2 11.2 11.2 11.3 11.3 11.3

0 - 17 0 - 22 0 - 29 0 - 28 0 - 26 0 - 25 0 - 23 0 - 27 0 - 25 0 - 21 0 - 17 0 - 20
6/15/2009 5/6/2009 6/16/2009 5/7/2009 5/7/2009 5/7/2009 6/16/2009 5/7/2009 5/7/2009 5/7/2009 5/7/2009 5/7/2009

-- -- 2.1 -- -- 0.208 U -- -- 0.149 U 0.947 J -- 0.133 U
-- -- 0.531 J -- -- 0.162 U -- -- 0.163 U 0.552 J -- 0.202 U
-- -- 4.8 JT -- -- 1.032 JT -- -- 0.189 JT 4.49 JT -- 0.453 JT
-- -- 2.32 JT -- -- 0.2251 JT -- -- 0.0289 JT 1.002 JT -- 0.2747 JT
-- -- 7.1 JT -- -- 1.257 JT -- -- 0.218 JT 5.49 JT -- 0.728 JT

-- -- 17 T -- -- 1.02 JT -- -- 40.8 1.89 -- 49.3
-- -- 6.96 T -- -- 1.55 JT -- -- 11.7 3.56 -- 14.5
-- -- 4.2 T -- -- 1.3 T -- -- 8.03 3.1 -- 7.74
-- -- 3.09 T -- -- 1.1 T -- -- 18.9 3.28 -- 12.7
-- -- 4.6 T -- -- 3.9 T -- -- 16.9 8.96 -- 10.9
-- -- 30.7 T -- -- 37.3 T -- -- 4.06 33.4 -- 6.98
-- -- 8.6 T -- -- 12 T -- -- 0.12 8.5 -- 0.88
-- -- 20.5 T -- -- 37.8 T -- -- 1.48 29.7 -- 4.42
-- -- 6.45 T -- -- 5.37 T -- -- 0.35 7.8 -- 0.25
-- -- 26.95 T -- -- 43.17 T -- -- 1.83 T 37.5 T -- 4.67 T

-- -- 16200 -- -- 21300 T -- -- 8710 20100 -- 6820
-- -- 0.65 -- -- 0.15 T -- -- 0.1 0.23 -- 0.11
-- -- 2.84 -- -- 2.7 T -- -- 2.4 3.8 -- 2.2
-- -- 0.31 -- -- 0.17 JT -- -- 0.079 J 0.264 J -- 0.082 J
-- -- 31.5 -- -- 24.7 JT -- -- 10.7 J 36 J -- 11.5 J
-- -- 41.4 -- -- 29.8 T -- -- 14.7 36.5 -- 16.2
-- -- 55.4 -- -- 13.5 JT -- -- 16 J 35.4 J -- 10.9 J
-- -- 0.1 T -- -- 0.042 T -- -- 0.013 0.071 -- 0.024
-- -- 25.6 -- -- 23.7 T -- -- 14.6 31.8 -- 13.8
-- -- 0.09 -- -- 0.138 T -- -- 0.034 0.097 -- 0.042
-- -- 0.18 -- -- 0.139 T -- -- 0.067 0.303 -- 0.067
-- -- 168 -- -- 77.5 T -- -- 52.3 173 -- 46

-- -- 180 -- -- 28 -- -- 5 U 510 -- 9.4
-- -- 36 -- -- 5 U -- -- 5 U 300 -- 5 U
-- -- 100 -- -- 28 -- -- 7.7 480 -- 9
-- -- 14 -- -- 5 U -- -- 5 U 160 -- 5 U
-- -- 46 -- -- 13 -- -- 5 U 900 -- 6.9
-- -- 410 -- -- 37 -- -- 5 U 650 -- 13
-- -- 41 -- -- 5 U -- -- 5 U 290 -- 5 U
-- -- 200 -- -- 30 -- -- 5 U 670 -- 12
-- -- 49 -- -- 5.2 -- -- 5 U 390 -- 5 U
-- -- 30 -- -- 5 -- -- 5 U 500 -- 5 U
-- -- 78 -- -- 17 -- -- 5 U 1400 -- 12
-- -- 550 -- -- 28 -- -- 5 U 550 -- 25
-- -- 55 -- -- 5 U -- -- 5 U 310 -- 5 U
-- -- 280 -- -- 22 -- -- 5 U 630 -- 12
-- -- 73 -- -- 7.1 -- -- 5 U 5 U -- 5 U
-- -- 24 -- -- 5 U -- -- 5 U 1100 -- 5 U
-- -- 150 -- -- 19 -- -- 6.6 1100 -- 16
-- -- 260 -- -- 5 U -- -- 5 U 280 -- 5 U
-- -- 49 -- -- 5 U -- -- 5 U 760 -- 5 U
-- -- 140 -- -- 12 -- -- 5 U 560 -- 5 U
-- -- 3.7 -- -- 1.8 J -- -- 0.36 J 31 -- 0.69 J
-- -- 6.6 -- -- 1.8 J -- -- 0.51 J 59 -- 1.1 J
-- -- 8.3 -- -- 3.6 J -- -- 0.3 J 55 -- 1.3 J
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August 2009Table 6-1
Analytical Results of Surface Sediment Samples

Sample Location
River Mile
Depth (cm)

Sample Date
Unit

Analyte

Acenaphthylene ug/kg
Anthracene ug/kg
Benzo(a)anthracene ug/kg
Benzo(a)pyrene ug/kg
Benzo(b)fluoranthene ug/kg
Benzo(e)pyrene ug/kg
Benzo(g,h,i)perylene ug/kg
Benzo(k)fluoranthene ug/kg
Chrysene ug/kg
Dibenzo(a,h)anthracene ug/kg
Dibenzothiophene ug/kg
Fluoranthene ug/kg
Fluorene ug/kg
Indeno(1,2,3-cd)pyrene ug/kg
Naphthalene ug/kg
Perylene ug/kg
Phenanthrene ug/kg
Pyrene ug/kg
Total LPAH ug/kg
Total HPAH ug/kg
Total PAHs ug/kg

Pesticides
2,4'-DDD ug/kg
2,4'-DDE ug/kg
2,4'-DDT ug/kg
4,4'-DDD ug/kg
4,4'-DDE ug/kg
4,4'-DDT ug/kg
Total DDD ug/kg
Total DDE ug/kg
Total DDT ug/kg
Total DDx ug/kg
Aldrin ug/kg
Alpha-Endosulfan ug/kg
Alpha-Hexachlorocyclohexane ug/kg
Beta-Endosulfan ug/kg
Beta-Hexachlorocyclohexane ug/kg
Cis-Chlordane ug/kg
Cis-Nonachlor ug/kg
Delta-Hexachlorocyclohexane ug/kg
Dieldrin ug/kg
Endosulfan Sulfate ug/kg
Endrin ug/kg
Endrin Aldehyde ug/kg
Endrin Ketone ug/kg
Gamma-Hexachlorocyclohexane ug/kg
Heptachlor ug/kg
Heptachlor Epoxide ug/kg
Hexachlorobenzene ug/kg
Hexachlorobutadiene ug/kg
Hexachloroethane ug/kg
Methoxychlor ug/kg
Mirex ug/kg

RM11E-G013 RM11E-G014 RM11E-G015 RM11E-G016 RM11E-G017 RM11E-G018 RM11E-G019 RM11E-G020 RM11E-G021 RM11E-G022 RM11E-G023 RM11E-G024
11.1 11.1 11.2 11.2 11.2 11.2 11.2 11.2 11.2 11.3 11.3 11.3

0 - 17 0 - 22 0 - 29 0 - 28 0 - 26 0 - 25 0 - 23 0 - 27 0 - 25 0 - 21 0 - 17 0 - 20
6/15/2009 5/6/2009 6/16/2009 5/7/2009 5/7/2009 5/7/2009 6/16/2009 5/7/2009 5/7/2009 5/7/2009 5/7/2009 5/7/2009

-- -- 2.6 -- -- 3.1 J -- -- 0.27 J 13 -- 1.6 J
-- -- 10 -- -- 8.5 -- -- 0.89 J 51 -- 2.3 J
-- -- 43 -- -- 22 -- -- 6.5 120 -- 7
-- -- 52 -- -- 28 -- -- 6 110 -- 8.5
-- -- 54 -- -- 39 -- -- 9.2 93 -- 9.4
-- -- 47 -- -- 23 -- -- 5.4 81 -- 7.5
-- -- 44 -- -- 23 -- -- 4.2 58 -- 10
-- -- 16 -- -- 13 -- -- 3.4 28 -- 2.9 J
-- -- 67 -- -- 34 -- -- 8.4 160 -- 8.5
-- -- 12 -- -- 5.2 -- -- 1.2 J 18 -- 1.7 J
-- -- 5.6 -- -- 1.2 J -- -- 0.28 J 39 -- 0.86 J
-- -- 93 -- -- 42 -- -- 17 180 -- 20
-- -- 11 -- -- 3.2 J -- -- 0.5 U 76 -- 1.3 J
-- -- 33 -- -- 24 -- -- 5.3 53 -- 8.6
-- -- 4.1 -- -- 12 -- -- 1.3 J 19 -- 2.5 J
-- -- 120 -- -- 15 -- -- 4.5 63 -- 4.9
-- -- 61 -- -- 23 -- -- 3.8 370 -- 11
-- -- 120 -- -- 48 -- -- 20 360 -- 26
-- -- 103.6 T -- -- 55.2 JT -- -- 7.07 JT 643 T -- 21.1 JT
-- -- 534 T -- -- 278.2 T -- -- 81.2 JT 1180 T -- 102.6 JT
-- -- 637.6 T -- -- 333.4 JT -- -- 88.27 JT 1823 T -- 123.7 JT

-- -- 5.6 J -- -- 0.26 U -- -- 0.56 J 3.3 22 1.5
-- -- 0.82 U -- -- 0.2 U -- -- 0.062 U 0.18 U 0.062 U 0.21 U
-- -- 5.2 J -- -- 1.3 J -- -- 0.36 U 2.2 U 9.3 U 0.64 U
-- -- 4.3 -- -- 0.22 -- -- 0.15 1.2 0.37 U 0.18 U
-- -- 2.4 -- -- 0.45 -- -- 0.22 J 1.9 0.94 U 0.23 U
-- -- 35 -- -- 1.8 -- -- 0.71 8.3 96 5.1 U
-- -- 9.9 JT -- -- 0.22 T -- -- 0.71 JT 4.5 T 22 T 1.5 T
-- -- 2.4 T -- -- 0.45 T -- -- 0.22 JT 1.9 T 0.94 UT 0.23 UT
-- -- 40.2 JT -- -- 3.1 JT -- -- 0.71 T 8.3 T 96 T 5.1 UT
-- -- 52.5 JT -- -- 3.77 JT -- -- 1.64 JT 14.7 T 118 T 1.5 T
-- -- 0.39 U -- -- 0.24 -- -- 0.046 U 0.17 U 0.56 U 0.12 J
-- -- 0.35 U -- -- 0.13 U -- -- 0.056 U 0.4 U 0.2 U 0.056 U
-- -- 0.058 U -- -- 0.058 U -- -- 0.058 U 0.058 U 0.058 U 0.058 U
-- -- 0.76 J -- -- 0.091 J -- -- 0.086 U 0.8 0.78 U 0.086 U
-- -- 0.18 U -- -- 0.18 U -- -- 0.18 U 0.18 U 0.18 U 0.18 U
-- -- 0.3 U -- -- 0.063 U -- -- 0.063 U 0.25 U 3.1 U 0.063 U
-- -- 3.3 U -- -- 0.2 U -- -- 0.13 U 0.7 U 65 U 0.15 U
-- -- 0.07 U -- -- 0.07 U -- -- 0.07 U 0.17 U 4.3 U 0.07 U
-- -- 0.15 U -- -- 0.066 U -- -- 0.051 U 0.051 U 0.36 U 0.7 U
-- -- 0.28 U -- -- 0.2 U -- -- 0.051 U 2.9 U 52 0.29 U
-- -- 0.18 J -- -- 0.057 U -- -- 0.057 U 0.19 1.5 J 0.057 U
-- -- 0.15 U -- -- 0.048 U -- -- 0.048 U 0.17 U 7.8 U 0.67 U
-- -- 0.89 U -- -- 0.35 U -- -- 0.12 U 1.9 U 24 U 1.4 U
-- -- 0.2 U -- -- 0.051 U -- -- 0.051 U 0.31 J 0.15 U 0.051 U
-- -- 0.33 U -- -- 0.12 U -- -- 0.046 U 0.7 U 0.76 U 0.078 U
-- -- 0.4 U -- -- 0.048 U -- -- 0.048 U 0.54 U 0.86 J 0.048 U
-- -- 0.093 U -- -- 0.19 J -- -- 0.093 U 0.16 J 0.77 0.093 U
-- -- 0.067 U -- -- 0.067 U -- -- 0.067 U 0.067 U 0.067 U 0.067 U
-- -- 0.037 U -- -- 0.037 U -- -- 0.037 U 0.17 U 0.037 U 0.037 U
-- -- 0.36 U -- -- 0.25 -- -- 0.15 U 1 U 5 U 0.48 U
-- -- 0.041 U -- -- 0.041 U -- -- 0.041 U 0.041 U 10 U 0.041 U
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Analytical Results of Surface Sediment Samples

Sample Location
River Mile
Depth (cm)

Sample Date
Unit

Analyte

Oxychlordane ug/kg
Total Chlordanes ug/kg
Total Endosulfan ug/kg
Toxaphene ug/kg
Trans-Chlordane ug/kg
Trans-Nonachlor ug/kg

Petroleum
Diesel Range Hydrocarbons (silica gel treated) mg/kg
Residual Range Hydrocarbons (silica gel treated) mg/kg
Total Petroleum Hydrocarbons (silica gel treated) mg/kg

Phenols
2,3,4,5-Tetrachlorophenol ug/kg
2,3,5,6-Tetrachlorophenol ug/kg
2,4,5-Trichlorophenol ug/kg
2,4,6-Trichlorophenol ug/kg
2,4-Dichlorophenol ug/kg
2,4-Dimethylphenol ug/kg
2,4-Dinitrophenol ug/kg
2-Chlorophenol ug/kg
2-Methylphenol ug/kg
2-Nitrophenol ug/kg
4,6-Dinitro-2-Methylphenol ug/kg
4-Chloro-3-Methylphenol ug/kg
4-Methylphenol ug/kg
4-Nitrophenol ug/kg
Pentachlorophenol ug/kg
Phenol ug/kg

Phthalates
Butylbenzyl Phthalate ug/kg
Bis(2-Ethylhexyl) Phthalate ug/kg
Dibutyl Phthalate ug/kg
Diethyl Phthalate ug/kg
Dimethyl Phthalate ug/kg
Di-n-Octyl Phthalate ug/kg

SVOCs
1,2,4-Trichlorobenzene ug/kg
1,2-Dichlorobenzene ug/kg
1,3-Dichlorobenzene ug/kg
1,4-Dichlorobenzene ug/kg
2,4-Dinitrotoluene ug/kg
2,6-Dinitrotoluene ug/kg
2-Chloronaphthalene ug/kg
2-Nitroaniline ug/kg
3,3'-Dichlorobenzidine ug/kg
3-Nitroaniline ug/kg
4-Bromophenyl Phenyl Ether ug/kg
4-Chloroaniline ug/kg
4-Chlorophenyl Phenyl Ether ug/kg
4-Nitroaniline ug/kg
Aniline ug/kg
Azobenzene ug/kg
Benzoic Acid ug/kg
Benzyl Alcohol ug/kg

RM11E-G013 RM11E-G014 RM11E-G015 RM11E-G016 RM11E-G017 RM11E-G018 RM11E-G019 RM11E-G020 RM11E-G021 RM11E-G022 RM11E-G023 RM11E-G024
11.1 11.1 11.2 11.2 11.2 11.2 11.2 11.2 11.2 11.3 11.3 11.3

0 - 17 0 - 22 0 - 29 0 - 28 0 - 26 0 - 25 0 - 23 0 - 27 0 - 25 0 - 21 0 - 17 0 - 20
6/15/2009 5/6/2009 6/16/2009 5/7/2009 5/7/2009 5/7/2009 6/16/2009 5/7/2009 5/7/2009 5/7/2009 5/7/2009 5/7/2009

-- -- 0.038 U -- -- 0.038 U -- -- 0.038 U 0.11 U 0.38 U 0.038 U
-- -- 2.6 JT -- -- 0.2 UT -- -- 0.32 JT 2.8 JT 23 JT 0.17 UT
-- -- 0.76 JT -- -- 0.091 JT -- -- 0.086 UT 0.8 T 52 T 0.29 UT
-- -- 85 U -- -- 36 U -- -- 5.6 U 110 U 1200 U 25 U
-- -- 2.6 J -- -- 0.2 U -- -- 0.32 J 2.8 J 23 J 0.17 U
-- -- 0.36 U -- -- 0.2 U -- -- 0.057 U 0.37 U 0.2 U 0.13 U

-- -- 140 J -- -- 36 UT -- -- 13 U 400 J -- 21 U
-- -- 920 J -- -- 150 JT -- -- 34 U 430 J -- 54 J
-- -- 1060 JT -- -- 150 JT -- -- 34 UT 830 JT -- 54 JT

-- -- 0.58 U -- -- 0.77 U -- -- 0.45 U 0.64 U -- 0.5 U
-- -- 0.5 U -- -- 0.67 U -- -- 0.4 U 0.56 U -- 0.43 U
-- -- 0.52 U -- -- 0.69 U -- -- 0.41 U 0.58 U -- 0.45 U
-- -- 0.65 U -- -- 0.87 U -- -- 0.51 U 0.72 U -- 0.56 U
-- -- 5 U -- -- -- -- -- 10 U -- -- 1 U
-- -- 28 U -- -- -- -- -- 55 U -- -- 5.5 U
-- -- 85 U -- -- -- -- -- 170 U -- -- 17 U
-- -- 10 U -- -- -- -- -- 20 U -- -- 2 U
-- -- 7.5 U -- -- -- -- -- 15 U -- -- 1.5 U
-- -- 7.5 U -- -- -- -- -- 15 U -- -- 1.5 U
-- -- 7 U -- -- -- -- -- 14 U -- -- 1.4 U
-- -- 7 U -- -- -- -- -- 14 U -- -- 1.4 U
-- -- 7.5 U -- -- -- -- -- 15 U -- -- 1.5 U
-- -- 90 U -- -- -- -- -- 180 U -- -- 18 U
-- -- 1.1 U -- -- 37 -- -- 0.82 U 1.2 U -- 0.9 U
-- -- 10 U -- -- -- -- -- 20 U -- -- 2 U

-- -- 16 U -- -- 3.2 U -- -- 32 U 80 U -- 3.2 U
-- -- 91 J -- -- 64 -- -- 70 U 260 J -- 30
-- -- 40 U -- -- 7.9 U -- -- 79 U 200 U -- 7.9 U
-- -- 6.5 U -- -- 1.3 U -- -- 13 U 33 U -- 1.3 U
-- -- 160 -- -- 20 -- -- 28 J 25 U -- 25
-- -- 8.5 U -- -- 1.7 U -- -- 17 U 43 U -- 1.7 U

-- -- 13 U -- -- 2.6 U -- -- 26 U 65 U -- 2.6 U
-- -- 15 U -- -- 2.9 U -- -- 29 U 73 U -- 2.9 U
-- -- 15 U -- -- 3 U -- -- 30 U 75 U -- 3 U
-- -- 15 U -- -- 2.9 U -- -- 29 U 73 U -- 2.9 U
-- -- 7.5 U -- -- 1.5 U -- -- 15 U 38 U -- 1.5 U
-- -- 10 U -- -- 2 U -- -- 20 U 50 U -- 2 U
-- -- 8 U -- -- 1.6 U -- -- 16 U 40 U -- 1.6 U
-- -- 16 U -- -- 3.2 U -- -- 32 U 80 U -- 3.2 U
-- -- 19 U -- -- 3.7 U -- -- 37 U 93 U -- 3.7 U
-- -- 13 U -- -- 2.5 U -- -- 25 U 63 U -- 2.5 U
-- -- 8 U -- -- 1.6 U -- -- 16 U 40 U -- 1.6 U
-- -- 9.5 U -- -- 1.9 U -- -- 19 U 48 U -- 1.9 U
-- -- 7 U -- -- 1.4 U -- -- 14 U 35 U -- 1.4 U
-- -- 9 U -- -- 1.8 U -- -- 18 U 45 U -- 1.8 U
-- -- 7.5 U -- -- 1.5 U -- -- 15 U 38 U -- 1.5 U
-- -- 5.5 U -- -- 1.1 U -- -- 11 U 28 U -- 1.1 U
-- -- 480 U -- -- -- -- -- -- -- -- --
-- -- 11 U -- -- 2.1 U -- -- 21 U 53 U -- 2.1 U
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RM 11 E Focused Sediment Characterization
Field and Data Report

August 2009Table 6-1
Analytical Results of Surface Sediment Samples

Sample Location
River Mile
Depth (cm)

Sample Date
Unit

Analyte

Bis(2-Chloroethoxy) Methane ug/kg
Bis(2-Chloroethyl) Ether ug/kg
Bis(2-Chloroisopropyl) Ether ug/kg
Carbazole ug/kg
Dibenzofuran ug/kg
Hexachlorocyclopentadiene ug/kg
Isophorone ug/kg
Nitrobenzene ug/kg
N-Nitrosodimethylamine ug/kg
N-Nitrosodiphenylamine ug/kg
N-Nitrosodipropylamine ug/kg

RM11E-G013 RM11E-G014 RM11E-G015 RM11E-G016 RM11E-G017 RM11E-G018 RM11E-G019 RM11E-G020 RM11E-G021 RM11E-G022 RM11E-G023 RM11E-G024
11.1 11.1 11.2 11.2 11.2 11.2 11.2 11.2 11.2 11.3 11.3 11.3

0 - 17 0 - 22 0 - 29 0 - 28 0 - 26 0 - 25 0 - 23 0 - 27 0 - 25 0 - 21 0 - 17 0 - 20
6/15/2009 5/6/2009 6/16/2009 5/7/2009 5/7/2009 5/7/2009 6/16/2009 5/7/2009 5/7/2009 5/7/2009 5/7/2009 5/7/2009

-- -- 7.5 U -- -- 1.5 U -- -- 15 U 38 U -- 1.5 U
-- -- 9.5 U -- -- 1.9 U -- -- 19 U 48 U -- 1.9 U
-- -- 13 U -- -- 2.6 U -- -- 26 U 65 U -- 2.6 U
-- -- 12 J -- -- 1.3 U -- -- 13 U 33 U -- 1.3 U
-- -- 6.5 -- -- 1.5 J -- -- 0.59 U 9.7 -- 0.69 J
-- -- 150 U -- -- 29 U -- -- 290 U 730 U -- 29 U
-- -- 5 U -- -- 1 U -- -- 10 U 25 U -- 1 U
-- -- 11 U -- -- 2.2 U -- -- 22 U 55 U -- 2.2 U
-- -- 31 U -- -- 6.1 U -- -- 61 U 160 U -- 6.1 U
-- -- 29 J -- -- 1.6 U -- -- 16 U 40 U -- 1.6 U
-- -- 12 U -- -- 2.4 U -- -- 24 U 60 U -- 2.4 U
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RM 11 E Focused Sediment Characterization
Field and Data Report

August 2009Table 6-1
Analytical Results of Surface Sediment Samples

Sample Location
River Mile
Depth (cm)

Sample Date
Unit

PCB Aroclors
Aroclor 1016 ug/kg
Aroclor 1221 ug/kg
Aroclor 1232 ug/kg
Aroclor 1242 ug/kg
Aroclor 1248 ug/kg
Aroclor 1254 ug/kg
Aroclor 1260 ug/kg
Aroclor 1262 ug/kg
Aroclor 1268 ug/kg
Total Aroclors ug/kg

Atterburg
Liquid Limit none
Plastic Limit none
Plasticity Index none

Butyltins
Butyltin Ion ug/kg
Dibutyltin Ion ug/kg
Tributyltin Ion ug/kg
Tetrabutyltin ug/kg
Total Butyltins ug/kg

Conventionals
Bulk Density g/cm3
Gravimetric Water Content percent
Specific Gravity none
Total Organic Carbon percent
Total Solids percent

Dioxin/Furan Homologs
Heptachlorodibenzofuran Homologs ng/kg
Heptachlorodibenzo-p-Dioxin Homologs ng/kg
Hexachlorodibenzofuran Homologs ng/kg
Hexachlorodibenzo-p-Dioxin Homologs ng/kg
Octachlorodibenzofuran ng/kg
Octachlorodibenzo-p-Dioxin ng/kg
Pentachlorodibenzofuran Homologs ng/kg
Pentachlorodibenzo-p-Dioxin Homologs ng/kg
Tetrachlorodibenzofuran Homologs ng/kg
Tetrachlorodibenzo-p-Dioxin Homologs ng/kg
Total PCDD/F ng/kg

Dioxins/Furans
1,2,3,4,6,7,8-Heptachlorodibenzofuran pg/g
1,2,3,4,6,7,8-Heptachlorodibenzo-p-Dioxin pg/g
1,2,3,4,7,8,9-Heptachlorodibenzofuran pg/g
1,2,3,4,7,8-Hexachlorodibenzofuran pg/g
1,2,3,4,7,8-Hexachlorodibenzo-p-Dioxin pg/g
1,2,3,6,7,8-Hexachlorodibenzofuran pg/g
1,2,3,6,7,8-Hexachlorodibenzo-p-Dioxin pg/g
1,2,3,7,8,9-Hexachlorodibenzofuran pg/g
1,2,3,7,8,9-Hexachlorodibenzo-p-Dioxin pg/g
1,2,3,7,8-Pentachlorodibenzofuran pg/g
1,2,3,7,8-Pentachlorodibenzo-p-Dioxin pg/g
2,3,4,6,7,8-Hexachlorodibenzofuran pg/g
2,3,4,7,8-Pentachlorodibenzofuran pg/g

Analyte

RM11E-G025 RM11E-G026 RM11E-G027 RM11E-G028 RM11E-G029 RM11E-G030 RM11E-G031 RM11E-G032 RM11E-G033 RM11E-G035 RM11E-G036 RM11E-G037
11.3 11.3 11.3 11.3 11.3 11.3 11.3 11.3 11.4 11.3 11.4 11.4

0 - 25 0 - 17 0 - 22 0 - 28 0 - 19 0 - 20 0 - 23 0 - 20 0 - 25 0 - 26 0 - 25 0 - 28
5/8/2009 5/8/2009 5/8/2009 5/8/2009 5/12/2009 5/8/2009 5/8/2009 5/8/2009 5/13/2009 5/8/2009 6/15/2009 5/13/2009

1 U 10 U 1 U 1 U 10 U 1 U 1 U 1 U 5 U 1 U 13 U 1 UT
1 U 10 U 1 U 1 U 10 U 1 U 1 U 1 U 5 U 1 U 13 U 1 UT
1 U 10 U 1 U 1 U 10 U 1 U 1 U 1 U 5 U 1 U 13 U 1 UT
1 U 10 U 23 J 43 J 10 U 1 U 1 U 1 U 5 U 1 U 13 U 1 UT
1 U 10 U 1 U 1 U 10 U 1 U 1 U 1 U 5 U 1 U 13 U 37 JT
51 J 10 U 48 J 140 J 320 J 1 U 14 J 5 J 5 U 1 U 900 J 1 UT
41 J 1400 J 62 J 190 J 1900 J 190 J 1 U 1 U 2000 J 3.3 J 390 J 65 JT
1 U 10 U 1 U 1 U 10 U 1 U 1 U 1 U 5 U 1 U 13 U 1 UT
1 U 10 U 1 U 1 U 10 U 1 U 1 U 1 U 5 U 1 U 13 U 1 UT

92 JT 1400 JT 133 JT 373 JT 2220 JT 190 JT 14 JT 5 JT 2000 JT 3.3 JT 1290 JT 102 JT

-- 41.8 -- 41.6 -- -- -- -- Nonplastic -- -- --
-- 32 -- 33.3 -- -- -- -- Nonplastic -- -- --
-- 9.8 -- 8.3 -- -- -- -- Nonplastic -- -- --

-- 0.63 J -- 0.4 U 0.37 U -- -- -- 0.39 U -- 0.4 U --
-- 1.6 J -- 5.4 1.3 J -- -- -- 0.91 J -- 0.41 J --
-- 3.3 -- 16 18 -- -- -- 2.6 -- 0.66 U --
-- 0.78 U -- 0.67 U 0.62 U -- -- -- 0.66 U -- 0.68 U --
-- 5.53 JT -- 21.4 T 19.3 JT -- -- -- 3.51 JT -- 0.41 JT --

-- 1.53 -- 1.7 -- -- -- -- 1.8 -- -- --
-- 77.1 -- 52.6 -- -- -- -- 49 -- -- --
-- 1.79 -- 1.66 T -- -- -- -- 1.87 -- -- --

1.4 1.35 0.4 1.4 T 1.18 0.89 0.37 0.62 0.46 0.25 1.4 1.1 T
63.5 56.5 67 65.3 T 69.4 65.6 72.8 80.3 67.1 92.4 64.9 64.2 T

-- 30.7 -- 81.4 24.6 -- -- -- 11.4 J -- 68.2 --
-- 115 -- 266 124 -- -- -- 211 -- 697 --
-- 17.5 -- 44.2 22.5 -- -- -- 6.97 J -- 60.8 --
-- 13.5 -- 43 13.3 -- -- -- 281 -- 87 --
-- 25.9 -- 87.6 20.2 -- -- -- 11.9 J -- 32.7 --
-- 631 -- 1460 618 -- -- -- 349 -- 3110 --
-- 12.5 -- 24.2 24.8 -- -- -- 3.2 J -- 30.3 --
-- 0.16 U -- 4.45 J 0.0664 U -- -- -- 82.6 -- 17.5 --
-- 5.7 -- 6.38 5.52 -- -- -- 0.102 U -- 9.4 --
-- 0.836 J -- 0.0869 U 0.41 J -- -- -- 79.1 -- 3.6 --
-- 852.636 JT -- 2017.23 JT 853.33 JT -- -- -- 1036.17 JT -- 4116.5 T --

-- 8.07 J -- 21.6 7.41 -- -- -- 3.83 J -- 22.5 --
-- 46.4 -- 125 68.2 -- -- -- 75.7 -- 380 --
-- 0.741 J -- 1.72 J 0.434 J -- -- -- 0.484 J -- 0.729 J --
-- 1.19 J -- 2.62 J 1.06 J -- -- -- 0.67 J -- 1.76 J --
-- 0.248 J -- 0.866 J 0.278 J -- -- -- 1.3 J -- 1.26 J --
-- 0.639 J -- 2.27 J 0.602 J -- -- -- 0.349 J -- 1.3 J --
-- 2.39 J -- 6.74 J 3.79 J -- -- -- 7.48 J -- 16.8 --
-- 0.14 U -- 0.145 U 0.299 U -- -- -- 0.284 U -- 0.25 U --
-- 0.922 J -- 2.96 J 0.999 J -- -- -- 28.4 -- 4.45 J --
-- 0.124 J -- 0.559 J 0.31 J -- -- -- 0.226 J -- 0.774 J --
-- 0.16 U -- 0.754 J 0.3 J -- -- -- 5.18 J -- 0.463 J --
-- 0.956 J -- 0.582 J 0.473 J -- -- -- 0.239 U -- 1.53 J --
-- 0.215 J -- 0.676 J 0.482 J -- -- -- 0.0512 U -- 0.806 J --
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RM 11 E Focused Sediment Characterization
Field and Data Report

August 2009Table 6-1
Analytical Results of Surface Sediment Samples

Sample Location
River Mile
Depth (cm)

Sample Date
Unit

Analyte

2,3,7,8-Tetrachlorodibenzofuran pg/g
2,3,7,8-Tetrachlorodibenzo-p-Dioxin pg/g
Dioxin TCDD Toxicity Equivalent pg/g
Furan TCDD Toxicity Equivalent pg/g
Dioxin/Furan TCDD Toxicity Equivalent pg/g

Grainsize
Medium Gravel percent
Fine Gravel percent
Very Coarse Sand percent
Coarse Sand percent
Medium Sand percent
Fine Sand percent
Very Fine Sand percent
Silt percent
Clay percent
Total Fines percent

Metals
Aluminum mg/kg
Antimony mg/kg
Arsenic mg/kg
Cadmium mg/kg
Chromium mg/kg
Copper mg/kg
Lead mg/kg
Mercury mg/kg
Nickel mg/kg
Selenium mg/kg
Silver mg/kg
Zinc mg/kg

PAHs
C1-Chrysene ug/kg
C1-Dibenzothiophene ug/kg
C1-Fluoranthene/Pyrene ug/kg
C1-Fluorene ug/kg
C1-Phenanthrene/Anthracene ug/kg
C2-Chrysene ug/kg
C2-Dibenzothiophene ug/kg
C2-Fluoranthene/Pyrene ug/kg
C2-Fluorene ug/kg
C2-Naphthalene ug/kg
C2-Phenanthrene/Anthracene ug/kg
C3-Chrysene ug/kg
C3-Dibenzothiophene ug/kg
C3-Fluoranthene/Pyrene ug/kg
C3-Fluorene ug/kg
C3-Naphthalene ug/kg
C3-Phenanthrene/Anthracene ug/kg
C4-Chrysene ug/kg
C4-Naphthalene ug/kg
C4-Phenanthrene/Anthracene ug/kg
1-Methylnaphthalene ug/kg
2-Methylnaphthalene ug/kg
Acenaphthene ug/kg

RM11E-G025 RM11E-G026 RM11E-G027 RM11E-G028 RM11E-G029 RM11E-G030 RM11E-G031 RM11E-G032 RM11E-G033 RM11E-G035 RM11E-G036 RM11E-G037
11.3 11.3 11.3 11.3 11.3 11.3 11.3 11.3 11.4 11.3 11.4 11.4

0 - 25 0 - 17 0 - 22 0 - 28 0 - 19 0 - 20 0 - 23 0 - 20 0 - 25 0 - 26 0 - 25 0 - 28
5/8/2009 5/8/2009 5/8/2009 5/8/2009 5/12/2009 5/8/2009 5/8/2009 5/8/2009 5/13/2009 5/8/2009 6/15/2009 5/13/2009

-- 0.23 U -- 0.122 U 0.518 J -- -- -- 0.102 U -- 0.762 J --
-- 0.264 J -- 0.378 J 0.0895 U -- -- -- 1.63 J -- 0.0591 U --
-- 1.27 JT -- 3.88 JT 1.7 JT -- -- -- 11.39 JT -- 7.4 JT --
-- 0.443 JT -- 1.026 JT 0.504 JT -- -- -- 0.155 JT -- 1.04 JT --
-- 1.72 JT -- 4.9 JT 2.2 JT -- -- -- 11.55 JT -- 8.5 JT --

-- 19.9 -- 35.4 T 8.98 -- -- -- 0.94 -- 7.21 --
-- 7.99 -- 10.6 T 11.3 -- -- -- 0.94 -- 1.01 --
-- 5.76 -- 6.1 T 18.5 -- -- -- 3.15 -- 1.07 --
-- 5.28 -- 10 T 25 -- -- -- 13.4 -- 1.63 --
-- 8.4 -- 9.2 T 21.2 -- -- -- 36.4 -- 9.94 --
-- 17.4 -- 16.4 T 16.2 -- -- -- 36.1 -- 32.9 --
-- 4.64 -- 2.7 T 2.36 -- -- -- 3.75 -- 26.2 --
-- 26.2 -- 13 T 5.3 -- -- -- 7.56 -- 15.3 --
-- 7.55 -- 4.81 T 0.65 -- -- -- 1.02 -- 2.1 --
-- 33.75 T -- 17.81 T 5.95 T -- -- -- 8.58 T -- 17.4 T --

-- 20400 -- 16100 T 10400 -- -- -- 12600 T -- 16700 --
-- 0.72 -- 0.24 T 1.77 -- -- -- 0.85 T -- 0.16 --
-- 4.4 -- 3.2 T 7.6 -- -- -- 2.1 T -- 2.34 --
-- 0.317 -- 0.324 T 0.413 -- -- -- 0.36 T -- 0.137 --
-- 193 -- 21.8 T 49.1 -- -- -- 17.2 T -- 19.1 --
-- 46.2 -- 29.9 T 82.3 -- -- -- 23 T -- 21.1 --
-- 41 -- 50.4 T 104 -- -- -- 13 JT -- 38.3 --
-- 0.098 -- 0.076 T 0.06 -- -- -- 0.034 -- 0.038 --
-- 73.6 -- 20 T 58 -- -- -- 19.8 T -- 20.8 --
-- 0.109 -- 0.165 T 0.054 -- -- -- 0.03 UT -- 0.04 --
-- 0.261 -- 0.34 T 0.152 -- -- -- 0.201 T -- 0.051 --
-- 164 -- 202 T 287 -- -- -- 113 JT -- 93.8 --

-- 130 -- 110 98 -- -- -- 13 -- 52 --
-- 47 -- 45 5 U -- -- -- 5 U -- 31 --
-- 260 -- 110 190 -- -- -- 20 -- 86 --
-- 37 -- 18 7.6 -- -- -- 5 U -- 19 --
-- 180 -- 59 66 -- -- -- 9.6 -- 80 --
-- 150 -- 120 57 -- -- -- 13 -- 43 --
-- 52 -- 42 9.9 -- -- -- 5 U -- 31 --
-- 160 -- 110 58 -- -- -- 12 -- 71 --
-- 65 -- 48 7.8 -- -- -- 5 U -- 49 --
-- 81 -- 58 7.8 -- -- -- 5 U -- 22 --
-- 160 -- 100 44 -- -- -- 12 -- 99 --
-- 150 -- 100 52 -- -- -- 16 -- 46 --
-- 57 -- 55 8.8 -- -- -- 5 U -- 27 --
-- 130 -- 94 40 -- -- -- 8.5 -- 47 --
-- 100 -- 75 11 -- -- -- 5 U -- 82 --
-- 130 -- 82 6.3 -- -- -- 5 U -- 29 --
-- 160 -- 140 43 -- -- -- 10 -- 82 --
-- 84 -- 53 26 -- -- -- 5.3 -- 20 --
-- 99 -- 82 6.1 -- -- -- 5 U -- 53 --
-- 77 -- 58 13 -- -- -- 5.9 -- 45 --
-- 22 -- 11 3.5 -- -- -- 0.81 J -- 2.7 --
-- 30 -- 21 4.5 -- -- -- 1.7 J -- 5.3 --
-- 93 -- 21 16 -- -- -- 1.9 -- 19 --
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RM 11 E Focused Sediment Characterization
Field and Data Report

August 2009Table 6-1
Analytical Results of Surface Sediment Samples

Sample Location
River Mile
Depth (cm)

Sample Date
Unit

Analyte

Acenaphthylene ug/kg
Anthracene ug/kg
Benzo(a)anthracene ug/kg
Benzo(a)pyrene ug/kg
Benzo(b)fluoranthene ug/kg
Benzo(e)pyrene ug/kg
Benzo(g,h,i)perylene ug/kg
Benzo(k)fluoranthene ug/kg
Chrysene ug/kg
Dibenzo(a,h)anthracene ug/kg
Dibenzothiophene ug/kg
Fluoranthene ug/kg
Fluorene ug/kg
Indeno(1,2,3-cd)pyrene ug/kg
Naphthalene ug/kg
Perylene ug/kg
Phenanthrene ug/kg
Pyrene ug/kg
Total LPAH ug/kg
Total HPAH ug/kg
Total PAHs ug/kg

Pesticides
2,4'-DDD ug/kg
2,4'-DDE ug/kg
2,4'-DDT ug/kg
4,4'-DDD ug/kg
4,4'-DDE ug/kg
4,4'-DDT ug/kg
Total DDD ug/kg
Total DDE ug/kg
Total DDT ug/kg
Total DDx ug/kg
Aldrin ug/kg
Alpha-Endosulfan ug/kg
Alpha-Hexachlorocyclohexane ug/kg
Beta-Endosulfan ug/kg
Beta-Hexachlorocyclohexane ug/kg
Cis-Chlordane ug/kg
Cis-Nonachlor ug/kg
Delta-Hexachlorocyclohexane ug/kg
Dieldrin ug/kg
Endosulfan Sulfate ug/kg
Endrin ug/kg
Endrin Aldehyde ug/kg
Endrin Ketone ug/kg
Gamma-Hexachlorocyclohexane ug/kg
Heptachlor ug/kg
Heptachlor Epoxide ug/kg
Hexachlorobenzene ug/kg
Hexachlorobutadiene ug/kg
Hexachloroethane ug/kg
Methoxychlor ug/kg
Mirex ug/kg

RM11E-G025 RM11E-G026 RM11E-G027 RM11E-G028 RM11E-G029 RM11E-G030 RM11E-G031 RM11E-G032 RM11E-G033 RM11E-G035 RM11E-G036 RM11E-G037
11.3 11.3 11.3 11.3 11.3 11.3 11.3 11.3 11.4 11.3 11.4 11.4

0 - 25 0 - 17 0 - 22 0 - 28 0 - 19 0 - 20 0 - 23 0 - 20 0 - 25 0 - 26 0 - 25 0 - 28
5/8/2009 5/8/2009 5/8/2009 5/8/2009 5/12/2009 5/8/2009 5/8/2009 5/8/2009 5/13/2009 5/8/2009 6/15/2009 5/13/2009

-- 8.7 -- 5.5 1.8 J -- -- -- 1.5 J -- 4 --
-- 37 -- 17 58 -- -- -- 6.6 -- 32 --
-- 98 -- 59 180 -- -- -- 16 -- 59 --
-- 100 -- 61 180 -- -- -- 17 -- 57 --
-- 170 -- 73 240 -- -- -- 23 -- 64 --
-- 97 -- 44 120 -- -- -- 14 -- 35 --
-- 71 -- 44 100 -- -- -- 16 -- 39 --
-- 58 -- 28 78 -- -- -- 6.6 -- 27 --
-- 160 -- 67 180 -- -- -- 18 -- 66 --
-- 18 -- 13 30 -- -- -- 3.5 -- 10 --
-- 25 -- 7.5 8.4 -- -- -- 1.2 J -- 10 --
-- 610 -- 100 380 -- -- -- 38 -- 150 --
-- 64 -- 14 20 -- -- -- 3.2 -- 24 --
-- 80 -- 44 130 -- -- -- 18 -- 45 --
-- 110 -- 27 5 -- -- -- 6.7 -- 21 --
-- 200 -- 39 54 -- -- -- 11 -- 55 --
-- 420 -- 60 210 -- -- -- 23 -- 180 --
-- 630 -- 150 400 -- -- -- 36 -- 160 --
-- 762.7 T -- 165.5 T 315.3 JT -- -- -- 44.6 JT -- 285.3 T --
-- 1995 T -- 639 T 1898 T -- -- -- 192.1 T -- 677 T --
-- 2757.7 T -- 804.5 T 2213.3 JT -- -- -- 236.7 JT -- 962.3 T --

-- 17 1.5 6.2 9.1 -- -- -- 13 -- 20 U --
-- 0.18 U 0.15 U 0.16 U 2.8 U -- -- -- 2 U -- 17 U --
-- 12 U 0.76 U 3.9 U 4.8 U -- -- -- 6.2 U -- 79 --
-- 1.5 U 0.24 U 1.4 0.65 U -- -- -- 0.15 U -- 1.1 U --
-- 1.2 U 0.12 J 2.5 J 0.15 U -- -- -- 0.15 U -- 0.22 U --
-- 110 U 4.2 11 35 U -- -- -- 63 U -- 100 --
-- 17 T 1.5 T 7.6 T 9.1 T -- -- -- 13 T -- 20 UT --
-- 1.2 UT 0.12 JT 2.5 JT 2.8 UT -- -- -- 2 UT -- 17 UT --
-- 110 UT 4.2 T 11 T 35 UT -- -- -- 63 UT -- 179 T --
-- 17 T 5.82 JT 21.1 JT 9.1 T -- -- -- 13 T -- 179 T --
-- 0.046 U 0.56 U 0.16 U 0.046 U -- -- -- 0.046 U -- 0.16 U --
-- 0.056 U 0.51 U 0.35 U 0.3 U -- -- -- 0.067 U -- 2.4 U --
-- 0.058 U 0.058 U 0.058 U 0.058 U -- -- -- 0.058 U -- 0.058 U --
-- 2 U 0.62 J 1.8 J 0.47 U -- -- -- 0.84 U -- 1.5 U --
-- 0.18 U 0.18 U 0.18 U 0.18 U -- -- -- 0.18 U -- 0.18 U --
-- 2.6 U 0.25 U 0.5 U 0.063 U -- -- -- 0.063 U -- 0.063 U --
-- 97 U 0.17 U 0.93 U 0.45 U -- -- -- 54 U -- 44 U --
-- 7.8 U 0.33 U 1.8 U 0.07 U -- -- -- 0.07 U -- 0.07 U --
-- 0.92 U 0.051 U 4.1 U 4.5 U -- -- -- 0.3 U -- 67 U --
-- 0.48 U 0.24 U 0.68 U 1.5 U -- -- -- 1.1 U -- 0.16 U --
-- 1.4 J 0.083 J 0.35 0.17 U -- -- -- 0.15 U -- 3.1 --
-- 1.1 U 0.15 U 1.8 U 0.15 U -- -- -- 5.2 U -- 4.4 --
-- 39 U 1.4 U 3.5 U 11 U -- -- -- 12 U -- 1.9 U --
-- 0.79 J 0.81 J 0.3 0.58 J -- -- -- 0.28 J -- 0.16 J --
-- 6.3 U 0.26 U 1.1 U 0.37 U -- -- -- 0.23 U -- 0.7 U --
-- 1.6 U 0.3 U 0.63 U 0.15 U -- -- -- 0.24 U -- 0.2 U --
-- 0.32 0.15 U 0.093 U 0.39 U -- -- -- 1.4 J -- 0.093 U --
-- 0.18 U 0.067 U 0.13 J 0.43 J -- -- -- 0.17 -- 0.067 U --
-- 0.037 U 0.037 U 0.037 U 0.037 U -- -- -- 0.037 U -- 0.037 U --
-- 7 U 1.1 J 3 J 3.2 U -- -- -- 3.6 U -- 0.74 U --
-- 0.18 U 0.041 U 0.041 U 0.041 U -- -- -- 0.041 U -- 0.041 U --
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Analytical Results of Surface Sediment Samples

Sample Location
River Mile
Depth (cm)

Sample Date
Unit

Analyte

Oxychlordane ug/kg
Total Chlordanes ug/kg
Total Endosulfan ug/kg
Toxaphene ug/kg
Trans-Chlordane ug/kg
Trans-Nonachlor ug/kg

Petroleum
Diesel Range Hydrocarbons (silica gel treated) mg/kg
Residual Range Hydrocarbons (silica gel treated) mg/kg
Total Petroleum Hydrocarbons (silica gel treated) mg/kg

Phenols
2,3,4,5-Tetrachlorophenol ug/kg
2,3,5,6-Tetrachlorophenol ug/kg
2,4,5-Trichlorophenol ug/kg
2,4,6-Trichlorophenol ug/kg
2,4-Dichlorophenol ug/kg
2,4-Dimethylphenol ug/kg
2,4-Dinitrophenol ug/kg
2-Chlorophenol ug/kg
2-Methylphenol ug/kg
2-Nitrophenol ug/kg
4,6-Dinitro-2-Methylphenol ug/kg
4-Chloro-3-Methylphenol ug/kg
4-Methylphenol ug/kg
4-Nitrophenol ug/kg
Pentachlorophenol ug/kg
Phenol ug/kg

Phthalates
Butylbenzyl Phthalate ug/kg
Bis(2-Ethylhexyl) Phthalate ug/kg
Dibutyl Phthalate ug/kg
Diethyl Phthalate ug/kg
Dimethyl Phthalate ug/kg
Di-n-Octyl Phthalate ug/kg

SVOCs
1,2,4-Trichlorobenzene ug/kg
1,2-Dichlorobenzene ug/kg
1,3-Dichlorobenzene ug/kg
1,4-Dichlorobenzene ug/kg
2,4-Dinitrotoluene ug/kg
2,6-Dinitrotoluene ug/kg
2-Chloronaphthalene ug/kg
2-Nitroaniline ug/kg
3,3'-Dichlorobenzidine ug/kg
3-Nitroaniline ug/kg
4-Bromophenyl Phenyl Ether ug/kg
4-Chloroaniline ug/kg
4-Chlorophenyl Phenyl Ether ug/kg
4-Nitroaniline ug/kg
Aniline ug/kg
Azobenzene ug/kg
Benzoic Acid ug/kg
Benzyl Alcohol ug/kg

RM11E-G025 RM11E-G026 RM11E-G027 RM11E-G028 RM11E-G029 RM11E-G030 RM11E-G031 RM11E-G032 RM11E-G033 RM11E-G035 RM11E-G036 RM11E-G037
11.3 11.3 11.3 11.3 11.3 11.3 11.3 11.3 11.4 11.3 11.4 11.4

0 - 25 0 - 17 0 - 22 0 - 28 0 - 19 0 - 20 0 - 23 0 - 20 0 - 25 0 - 26 0 - 25 0 - 28
5/8/2009 5/8/2009 5/8/2009 5/8/2009 5/12/2009 5/8/2009 5/8/2009 5/8/2009 5/13/2009 5/8/2009 6/15/2009 5/13/2009

-- 0.39 U 0.15 U 0.038 U 0.038 U -- -- -- 0.063 U -- 0.16 U --
-- 97 UT 1.6 JT 5.7 JT 7.8 JT -- -- -- 54 UT -- 46 JT --
-- 2 UT 0.62 JT 1.8 JT 1.5 UT -- -- -- 1.1 UT -- 2.4 UT --
-- 1900 U 28 U 92 U 520 U -- -- -- 710 U -- 1900 U --
-- 8.3 U 1.6 J 5.7 J 7.8 J -- -- -- 0.79 U -- 46 J --
-- 0.057 U 0.47 U 0.51 U 0.057 U -- -- -- 0.15 U -- 2.8 U --

-- 150 J -- 160 JT 19 J -- -- -- 18 JT -- 50 J --
-- 520 J -- 350 JT 86 J -- -- -- 92 JT -- 160 J --
-- 670 JT -- 510 JT 105 JT -- -- -- 110 JT -- 210 JT --

-- 0.68 U -- 0.6 U 2.9 U -- -- -- 0.59 U -- 0.59 U --
-- 0.6 U -- 0.52 U 2.5 U -- -- -- 0.51 U -- 0.52 U --
-- 0.61 U -- 0.54 U 2.6 U -- -- -- 0.53 U -- 0.53 U --
-- 0.77 U -- 0.67 U 3.2 U -- -- -- 0.66 U -- 0.67 U --
-- 10 U -- 1 U 1 U -- -- -- 1 U -- 1 U --
-- 55 U -- 5.5 U 5.5 U -- -- -- 5.5 U -- 5.5 U --
-- 170 U -- 17 U 17 U -- -- -- 17 U -- 17 U --
-- 20 U -- 2 U 2 U -- -- -- 2 U -- 2 U --
-- 15 U -- 1.5 U 1.5 U -- -- -- 1.5 U -- 1.5 U --
-- 15 U -- 1.5 U 1.5 U -- -- -- 1.5 U -- 1.5 U --
-- 14 U -- 1.4 U 1.4 U -- -- -- 1.4 U -- 1.4 U --
-- 14 U -- 1.4 U 1.4 U -- -- -- 1.4 U -- 1.4 U --
-- 15 U -- 1.5 U 2.2 J -- -- -- 67 -- 1.5 U --
-- 180 U -- 18 U 18 U -- -- -- 18 U -- 18 U --
-- 1.3 U -- 1.1 U 5.2 U -- -- -- 1.3 U -- 2.4 J --
-- 20 U -- 2 U 3.7 J -- -- -- 16 J -- 4.2 J --

-- 32 U -- 3.2 U 3.2 U -- -- -- 15 -- 3.2 U --
-- 140 J -- 130 66 -- -- -- 90 -- 120 --
-- 79 U -- 7.9 U 7.9 U -- -- -- 12 -- 15 --
-- 13 U -- 1.3 U 1.3 U -- -- -- 2.3 J -- 3.3 J --
-- 36 J -- 45 1 U -- -- -- 28 -- 1 U --
-- 17 U -- 1.7 U 1.7 U -- -- -- 1.7 U -- 1.7 U --

-- 26 U -- 2.6 U 2.6 U -- -- -- 2.6 U -- 2.6 U --
-- 29 U -- 2.9 U 2.9 U -- -- -- 2.9 U -- 2.9 U --
-- 30 U -- 3 U 3 U -- -- -- 3 U -- 3 U --
-- 29 U -- 7.7 J 3.4 J -- -- -- 2.9 J -- 2.9 U --
-- 15 U -- 1.5 U 1.5 U -- -- -- 1.5 U -- 1.5 U --
-- 20 U -- 2 U 2 U -- -- -- 2 U -- 2 U --
-- 16 U -- 1.6 U 1.6 U -- -- -- 1.6 U -- 1.6 U --
-- 32 U -- 3.2 U 3.2 U -- -- -- 3.2 U -- 3.2 U --
-- 37 U -- 3.7 U 3.7 U -- -- -- 3.7 U -- 3.7 U --
-- 25 U -- 2.5 U 2.5 U -- -- -- 2.5 U -- 2.5 U --
-- 16 U -- 1.6 U 1.6 U -- -- -- 1.6 U -- 1.6 U --
-- 19 U -- 1.9 U 1.9 U -- -- -- 1.9 U -- 1.9 U --
-- 14 U -- 1.4 U 1.4 U -- -- -- 1.4 U -- 1.4 U --
-- 18 U -- 1.8 U 1.8 U -- -- -- 1.8 U -- 1.8 U --
-- 15 U -- 1.5 U 1.5 U -- -- -- 1.5 U -- 1.5 U --
-- 11 U -- 1.1 U 1.1 U -- -- -- 1.1 U -- 1.1 U --
-- -- -- -- 96 U -- -- -- 160 J -- 96 U --
-- 21 U -- 2.1 U 4.1 J -- -- -- 7.2 J -- 2.1 U --
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August 2009Table 6-1
Analytical Results of Surface Sediment Samples

Sample Location
River Mile
Depth (cm)

Sample Date
Unit

Analyte

Bis(2-Chloroethoxy) Methane ug/kg
Bis(2-Chloroethyl) Ether ug/kg
Bis(2-Chloroisopropyl) Ether ug/kg
Carbazole ug/kg
Dibenzofuran ug/kg
Hexachlorocyclopentadiene ug/kg
Isophorone ug/kg
Nitrobenzene ug/kg
N-Nitrosodimethylamine ug/kg
N-Nitrosodiphenylamine ug/kg
N-Nitrosodipropylamine ug/kg

RM11E-G025 RM11E-G026 RM11E-G027 RM11E-G028 RM11E-G029 RM11E-G030 RM11E-G031 RM11E-G032 RM11E-G033 RM11E-G035 RM11E-G036 RM11E-G037
11.3 11.3 11.3 11.3 11.3 11.3 11.3 11.3 11.4 11.3 11.4 11.4

0 - 25 0 - 17 0 - 22 0 - 28 0 - 19 0 - 20 0 - 23 0 - 20 0 - 25 0 - 26 0 - 25 0 - 28
5/8/2009 5/8/2009 5/8/2009 5/8/2009 5/12/2009 5/8/2009 5/8/2009 5/8/2009 5/13/2009 5/8/2009 6/15/2009 5/13/2009

-- 15 U -- 1.5 U 1.5 U -- -- -- 1.5 U -- 1.5 U --
-- 19 U -- 1.9 U 1.9 U -- -- -- 1.9 U -- 1.9 U --
-- 26 U -- 2.6 U 2.6 U -- -- -- 2.6 U -- 2.6 U --
-- 28 J -- 12 37 -- -- -- 4.1 J -- 10 --
-- 23 -- 6.7 7.6 -- -- -- 1.9 -- 7.5 --
-- 290 U -- 29 U 29 U -- -- -- 29 U -- 29 U --
-- 10 U -- 1 U 1 U -- -- -- 1 U -- 1 U --
-- 22 U -- 2.2 U 2.2 U -- -- -- 2.2 U -- 2.2 U --
-- 61 U -- 6.1 U 6.1 U -- -- -- 6.1 U -- 6.1 U --
-- 16 U -- 1.6 U 1.6 U -- -- -- 1.6 U -- 1.6 U --
-- 24 U -- 2.4 U 2.4 U -- -- -- 2.4 U -- 2.4 U --
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Analytical Results of Surface Sediment Samples

Sample Location
River Mile
Depth (cm)

Sample Date
Unit

PCB Aroclors
Aroclor 1016 ug/kg
Aroclor 1221 ug/kg
Aroclor 1232 ug/kg
Aroclor 1242 ug/kg
Aroclor 1248 ug/kg
Aroclor 1254 ug/kg
Aroclor 1260 ug/kg
Aroclor 1262 ug/kg
Aroclor 1268 ug/kg
Total Aroclors ug/kg

Atterburg
Liquid Limit none
Plastic Limit none
Plasticity Index none

Butyltins
Butyltin Ion ug/kg
Dibutyltin Ion ug/kg
Tributyltin Ion ug/kg
Tetrabutyltin ug/kg
Total Butyltins ug/kg

Conventionals
Bulk Density g/cm3
Gravimetric Water Content percent
Specific Gravity none
Total Organic Carbon percent
Total Solids percent

Dioxin/Furan Homologs
Heptachlorodibenzofuran Homologs ng/kg
Heptachlorodibenzo-p-Dioxin Homologs ng/kg
Hexachlorodibenzofuran Homologs ng/kg
Hexachlorodibenzo-p-Dioxin Homologs ng/kg
Octachlorodibenzofuran ng/kg
Octachlorodibenzo-p-Dioxin ng/kg
Pentachlorodibenzofuran Homologs ng/kg
Pentachlorodibenzo-p-Dioxin Homologs ng/kg
Tetrachlorodibenzofuran Homologs ng/kg
Tetrachlorodibenzo-p-Dioxin Homologs ng/kg
Total PCDD/F ng/kg

Dioxins/Furans
1,2,3,4,6,7,8-Heptachlorodibenzofuran pg/g
1,2,3,4,6,7,8-Heptachlorodibenzo-p-Dioxin pg/g
1,2,3,4,7,8,9-Heptachlorodibenzofuran pg/g
1,2,3,4,7,8-Hexachlorodibenzofuran pg/g
1,2,3,4,7,8-Hexachlorodibenzo-p-Dioxin pg/g
1,2,3,6,7,8-Hexachlorodibenzofuran pg/g
1,2,3,6,7,8-Hexachlorodibenzo-p-Dioxin pg/g
1,2,3,7,8,9-Hexachlorodibenzofuran pg/g
1,2,3,7,8,9-Hexachlorodibenzo-p-Dioxin pg/g
1,2,3,7,8-Pentachlorodibenzofuran pg/g
1,2,3,7,8-Pentachlorodibenzo-p-Dioxin pg/g
2,3,4,6,7,8-Hexachlorodibenzofuran pg/g
2,3,4,7,8-Pentachlorodibenzofuran pg/g

Analyte

RM11E-G038 RM11E-G039 RM11E-G040 RM11E-G041 RM11E-G042 RM11E-G043 RM11E-G044 RM11E-G045 RM11E-G046 RM11E-G047 RM11E-G048 RM11E-G049
11.4 11.4 11.4 11.4 11.4 11.4 11.5 11.4 11.5 11.5 11.5 11.5

0 - 26 0 - 28 0 - 22 0 - 25 0 - 25.6 0 - 30 0 - 24 0 - 28 0 - 19 0 - 15 0 - 16 0 - 19
5/11/2009 6/15/2009 5/13/2009 5/11/2009 5/11/2009 5/11/2009 5/12/2009 5/11/2009 6/15/2009 5/13/2009 6/23/2009 6/16/2009

1 U 1.3 UT 1 U 1 U 1 U 1 U 1 U 1 U 1.3 U 1 U 1.3 U 1.3 U
1 U 1.3 UT 1 U 1 U 1 U 1 U 1 U 1 U 1.3 U 1 U 1.3 U 1.3 U
1 U 1.3 UT 1 U 1 U 1 U 1 U 1 U 1 U 1.3 U 1 U 1.3 U 1.3 U
1 U 1.3 UT 1 U 1 U 1 U 1 U 1 U 1 U 1.3 U 1 U 1.3 U 1.3 U
1 U 1.3 UT 1 U 1 U 1 U 1 U 1 U 1 U 1.3 U 3.5 J 25 U 1.3 U
1 U 7.3 JT 1 U 31 J 1 U 4.5 J 19 J 6 J 9.2 1 U 50 J 21

2.5 J 9.7 JT 2.2 J 1 U 1 U 8.3 J 20 J 1 U 12 7.8 J 22 J 11
1 U 1.3 UT 1 U 1 U 1 U 1 U 1 U 1 U 1.3 U 1 U 1.3 U 1.3 U
1 U 1.3 UT 1 U 1 U 1 U 1 U 1 U 1 U 1.3 U 1 U 1.3 U 1.3 U

2.5 JT 17 JT 2.2 JT 31 JT 1 UT 12.8 JT 39 JT 6 JT 21.2 T 11.3 JT 72 JT 32 T

-- -- -- Nonplastic -- -- -- -- -- -- -- --
-- -- -- Nonplastic -- -- -- -- -- -- -- --
-- -- -- Nonplastic -- -- -- -- -- -- -- --

-- 0.42 J -- -- -- 0.49 U -- -- -- -- 0.64 J --
-- 0.92 J -- -- -- 0.7 J -- -- -- -- 3.7 --
-- 2.3 -- -- -- 1.3 J -- -- -- -- 18 --
-- 0.62 U -- -- -- 0.83 U -- -- -- -- 0.76 U --
-- 3.64 JT -- -- -- 2 JT -- -- -- -- 22.34 JT --

-- -- -- 1.45 -- -- -- -- -- -- -- --
-- -- -- 11.1 -- -- -- -- -- -- -- --
-- -- -- 2.27 -- -- -- -- -- -- -- --

0.05 0.61 T 0.25 0.22 0.15 1.77 0.89 0.69 1.85 0.95 3.13 1.6
92.5 70.5 T 85.6 90 84.3 53.4 T 66.5 70.3 89.3 80.5 55.5 72.6

-- 214 -- -- -- 60 -- -- -- -- 74.1 --
-- 1920 -- -- -- 285 -- -- -- -- 561 --
-- 193 -- -- -- 21.8 -- -- -- -- 44.2 --
-- 177 -- -- -- 30.4 -- -- -- -- 84.2 --
-- 75.5 -- -- -- 78.4 -- -- -- -- 79.6 --
-- 9990 J -- -- -- 1390 -- -- -- -- 1570 --
-- 74.9 -- -- -- 7.2 J -- -- -- -- 33.5 --
-- 35.2 -- -- -- 3.02 J -- -- -- -- 9.19 --
-- 15.2 -- -- -- 1.79 J -- -- -- -- 4.36 --
-- 9.59 -- -- -- 1.44 J -- -- -- -- 5.61 --
-- 12704.39 JT -- -- -- 1879.05 JT -- -- -- -- 2465.76 T --

-- 72.9 -- -- -- 17.6 -- -- -- -- 19.3 --
-- 1070 -- -- -- 152 -- -- -- -- 237 --
-- 1.29 J -- -- -- 1.1 J -- -- -- -- 0.872 J --
-- 5.07 J -- -- -- 0.904 J -- -- -- -- 2.01 J --
-- 0.499 J -- -- -- 1.41 J -- -- -- -- 1.76 J --
-- 1.83 J -- -- -- 0.634 J -- -- -- -- 1.04 J --
-- 49.3 -- -- -- 5.55 J -- -- -- -- 13.1 --
-- 0.368 U -- -- -- 0.206 U -- -- -- -- 0.338 U --
-- 3.78 J -- -- -- 4.62 J -- -- -- -- 5.73 J --
-- 1.08 J -- -- -- 0.102 U -- -- -- -- 0.412 U --
-- 0.294 J -- -- -- 0.916 J -- -- -- -- 0.688 U --
-- 3.15 J -- -- -- 0.975 J -- -- -- -- 1.96 J --
-- 0.861 J -- -- -- 0.212 J -- -- -- -- 0.999 J --
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Analytical Results of Surface Sediment Samples

Sample Location
River Mile
Depth (cm)

Sample Date
Unit

Analyte

2,3,7,8-Tetrachlorodibenzofuran pg/g
2,3,7,8-Tetrachlorodibenzo-p-Dioxin pg/g
Dioxin TCDD Toxicity Equivalent pg/g
Furan TCDD Toxicity Equivalent pg/g
Dioxin/Furan TCDD Toxicity Equivalent pg/g

Grainsize
Medium Gravel percent
Fine Gravel percent
Very Coarse Sand percent
Coarse Sand percent
Medium Sand percent
Fine Sand percent
Very Fine Sand percent
Silt percent
Clay percent
Total Fines percent

Metals
Aluminum mg/kg
Antimony mg/kg
Arsenic mg/kg
Cadmium mg/kg
Chromium mg/kg
Copper mg/kg
Lead mg/kg
Mercury mg/kg
Nickel mg/kg
Selenium mg/kg
Silver mg/kg
Zinc mg/kg

PAHs
C1-Chrysene ug/kg
C1-Dibenzothiophene ug/kg
C1-Fluoranthene/Pyrene ug/kg
C1-Fluorene ug/kg
C1-Phenanthrene/Anthracene ug/kg
C2-Chrysene ug/kg
C2-Dibenzothiophene ug/kg
C2-Fluoranthene/Pyrene ug/kg
C2-Fluorene ug/kg
C2-Naphthalene ug/kg
C2-Phenanthrene/Anthracene ug/kg
C3-Chrysene ug/kg
C3-Dibenzothiophene ug/kg
C3-Fluoranthene/Pyrene ug/kg
C3-Fluorene ug/kg
C3-Naphthalene ug/kg
C3-Phenanthrene/Anthracene ug/kg
C4-Chrysene ug/kg
C4-Naphthalene ug/kg
C4-Phenanthrene/Anthracene ug/kg
1-Methylnaphthalene ug/kg
2-Methylnaphthalene ug/kg
Acenaphthene ug/kg

RM11E-G038 RM11E-G039 RM11E-G040 RM11E-G041 RM11E-G042 RM11E-G043 RM11E-G044 RM11E-G045 RM11E-G046 RM11E-G047 RM11E-G048 RM11E-G049
11.4 11.4 11.4 11.4 11.4 11.4 11.5 11.4 11.5 11.5 11.5 11.5

0 - 26 0 - 28 0 - 22 0 - 25 0 - 25.6 0 - 30 0 - 24 0 - 28 0 - 19 0 - 15 0 - 16 0 - 19
5/11/2009 6/15/2009 5/13/2009 5/11/2009 5/11/2009 5/11/2009 5/12/2009 5/11/2009 6/15/2009 5/13/2009 6/23/2009 6/16/2009

-- 1.56 -- -- -- 0.148 U -- -- -- -- 1.96 --
-- 0.0393 U -- -- -- 0.0889 U -- -- -- -- 0.969 U --
-- 19.3 JT -- -- -- 4.01 JT -- -- -- -- 4.9 JT --
-- 2.216 JT -- -- -- 0.525 JT -- -- -- -- 1.222 JT --
-- 21.6 JT -- -- -- 4.54 JT -- -- -- -- 6.12 JT --

-- 10.6 JT -- -- -- 0 -- -- -- -- 62.8 --
-- 7.2 T -- -- -- 1.81 -- -- -- -- 7.12 --
-- 5.1 T -- -- -- 3.1 -- -- -- -- 5.01 --
-- 5.43 T -- -- -- 5.96 -- -- -- -- 4.1 --
-- 9.9 T -- -- -- 12.8 -- -- -- -- 4.69 --
-- 28.8 T -- -- -- 31.3 -- -- -- -- 17.8 --
-- 16 T -- -- -- 11.3 -- -- -- -- 3.97 --
-- 15 T -- -- -- 30.2 -- -- -- -- 3.51 --
-- 3.78 T -- -- -- 3.03 -- -- -- -- 0.92 --
-- 18.78 T -- -- -- 33.23 T -- -- -- -- 4.43 T --

-- 17000 T -- -- -- 19700 -- -- -- -- 12100 --
-- 0.21 T -- -- -- 0.17 -- -- -- -- 0.69 --
-- 2.45 T -- -- -- 2.7 -- -- -- -- 2.75 --
-- 0.139 T -- -- -- 0.166 -- -- -- -- 0.289 --
-- 18.8 T -- -- -- 23.2 -- -- -- -- 13.8 --
-- 23.9 T -- -- -- 28.8 -- -- -- -- 27.6 --
-- 28 T -- -- -- 12.3 -- -- -- -- 174 --
-- 0.03 -- -- -- 0.032 -- -- -- -- 0.037 --
-- 23.8 T -- -- -- 22.9 -- -- -- -- 18 --
-- 0.07 -- -- -- 0.076 -- -- -- -- 0.04 --
-- 0.026 T -- -- -- 0.119 -- -- -- -- 0.056 --
-- 86.7 T -- -- -- 76.7 -- -- -- -- 150 --

-- 18 -- -- -- 72 -- -- -- -- 790 --
-- 5.8 -- -- -- 5 U -- -- -- -- 320 --
-- 17 -- -- -- 53 -- -- -- -- 620 --
-- 5 U -- -- -- 5 U -- -- -- -- 66 --
-- 15 -- -- -- 17 -- -- -- -- 280 --
-- 23 -- -- -- 77 -- -- -- -- 1600 --
-- 7.3 -- -- -- 5.8 -- -- -- -- 320 --
-- 5 U -- -- -- 87 -- -- -- -- 960 --
-- 9.1 -- -- -- 5 -- -- -- -- 240 --
-- 5 U -- -- -- 9 -- -- -- -- 150 --
-- 28 -- -- -- 25 -- -- -- -- 700 --
-- 27 -- -- -- 81 -- -- -- -- 2100 J --
-- 6.3 -- -- -- 5.7 -- -- -- -- 490 --
-- 5 U -- -- -- 98 -- -- -- -- 1300 --
-- 14 -- -- -- 8.7 -- -- -- -- 480 --
-- 5 U -- -- -- 7.1 -- -- -- -- 320 --
-- 24 -- -- -- 20 -- -- -- -- 1200 --
-- 13 -- -- -- 37 -- -- -- -- 1100 --
-- 8 -- -- -- 8.5 -- -- -- -- 330 --
-- 16 -- -- -- 13 -- -- -- -- 1400 --
-- 1.2 J -- -- -- 3.1 -- -- -- -- 5.4 --
-- 1.6 J -- -- -- 5.8 -- -- -- -- 10 --
-- 0.69 J -- -- -- 2.7 -- -- -- -- 42 --
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Analytical Results of Surface Sediment Samples

Sample Location
River Mile
Depth (cm)

Sample Date
Unit

Analyte

Acenaphthylene ug/kg
Anthracene ug/kg
Benzo(a)anthracene ug/kg
Benzo(a)pyrene ug/kg
Benzo(b)fluoranthene ug/kg
Benzo(e)pyrene ug/kg
Benzo(g,h,i)perylene ug/kg
Benzo(k)fluoranthene ug/kg
Chrysene ug/kg
Dibenzo(a,h)anthracene ug/kg
Dibenzothiophene ug/kg
Fluoranthene ug/kg
Fluorene ug/kg
Indeno(1,2,3-cd)pyrene ug/kg
Naphthalene ug/kg
Perylene ug/kg
Phenanthrene ug/kg
Pyrene ug/kg
Total LPAH ug/kg
Total HPAH ug/kg
Total PAHs ug/kg

Pesticides
2,4'-DDD ug/kg
2,4'-DDE ug/kg
2,4'-DDT ug/kg
4,4'-DDD ug/kg
4,4'-DDE ug/kg
4,4'-DDT ug/kg
Total DDD ug/kg
Total DDE ug/kg
Total DDT ug/kg
Total DDx ug/kg
Aldrin ug/kg
Alpha-Endosulfan ug/kg
Alpha-Hexachlorocyclohexane ug/kg
Beta-Endosulfan ug/kg
Beta-Hexachlorocyclohexane ug/kg
Cis-Chlordane ug/kg
Cis-Nonachlor ug/kg
Delta-Hexachlorocyclohexane ug/kg
Dieldrin ug/kg
Endosulfan Sulfate ug/kg
Endrin ug/kg
Endrin Aldehyde ug/kg
Endrin Ketone ug/kg
Gamma-Hexachlorocyclohexane ug/kg
Heptachlor ug/kg
Heptachlor Epoxide ug/kg
Hexachlorobenzene ug/kg
Hexachlorobutadiene ug/kg
Hexachloroethane ug/kg
Methoxychlor ug/kg
Mirex ug/kg

RM11E-G038 RM11E-G039 RM11E-G040 RM11E-G041 RM11E-G042 RM11E-G043 RM11E-G044 RM11E-G045 RM11E-G046 RM11E-G047 RM11E-G048 RM11E-G049
11.4 11.4 11.4 11.4 11.4 11.4 11.5 11.4 11.5 11.5 11.5 11.5

0 - 26 0 - 28 0 - 22 0 - 25 0 - 25.6 0 - 30 0 - 24 0 - 28 0 - 19 0 - 15 0 - 16 0 - 19
5/11/2009 6/15/2009 5/13/2009 5/11/2009 5/11/2009 5/11/2009 5/12/2009 5/11/2009 6/15/2009 5/13/2009 6/23/2009 6/16/2009

-- 1.3 J -- -- -- 3.1 -- -- -- -- 0.48 U --
-- 2.1 J -- -- -- 8.2 -- -- -- -- 59 --
-- 9.8 -- -- -- 46 -- -- -- -- 180 --
-- 15 -- -- -- 70 -- -- -- -- 210 --
-- 17 -- -- -- 87 -- -- -- -- 290 --
-- 13 -- -- -- 50 -- -- -- -- 250 --
-- 14 -- -- -- 45 -- -- -- -- 190 --
-- 5.3 -- -- -- 31 -- -- -- -- 70 --
-- 16 -- -- -- 59 -- -- -- -- 190 --
-- 2.4 J -- -- -- 13 -- -- -- -- 54 --
-- 0.91 J -- -- -- 1.3 J -- -- -- -- 0.42 U --
-- 21 -- -- -- 56 -- -- -- -- 430 --
-- 1.3 J -- -- -- 3 -- -- -- -- 43 --
-- 14 -- -- -- 50 -- -- -- -- 180 --
-- 3.3 -- -- -- 13 -- -- -- -- 23 --
-- 58 -- -- -- 26 -- -- -- -- 290 --
-- 15 -- -- -- 20 -- -- -- -- 260 --
-- 30 -- -- -- 61 -- -- -- -- 490 --
-- 25.29 JT -- -- -- 55.8 T -- -- -- -- 437 T --
-- 144.5 JT -- -- -- 518 T -- -- -- -- 2284 T --
-- 169.79 JT -- -- -- 573.8 T -- -- -- -- 2721 T --

-- 0.53 -- -- -- 0.19 U -- -- -- -- 4.2 J --
-- 0.15 U -- -- -- 0.19 U -- -- -- -- 0.2 U --
-- 1 J -- -- -- 0.68 J -- -- -- -- 2.5 --
-- 0.15 U -- -- -- 0.44 J -- -- -- -- 3.7 --
-- 0.079 J -- -- -- 0.49 -- -- -- -- 1.9 J --
-- 0.63 U -- -- -- 0.39 U -- -- -- -- 2.5 U --
-- 0.53 T -- -- -- 0.44 JT -- -- -- -- 7.9 JT --
-- 0.079 JT -- -- -- 0.49 T -- -- -- -- 1.9 JT --
-- 1 JT -- -- -- 0.68 JT -- -- -- -- 2.5 T --
-- 1.609 JT -- -- -- 1.61 JT -- -- -- -- 12.3 JT --
-- 0.048 U -- -- -- 0.22 J -- -- -- -- 0.2 U --
-- 0.056 U -- -- -- 0.056 U -- -- -- -- 0.2 U --
-- 0.058 U -- -- -- 0.058 U -- -- -- -- 0.058 U --
-- 0.086 U -- -- -- 0.086 U -- -- -- -- 0.086 U --
-- 0.18 U -- -- -- 0.18 U -- -- -- -- 0.18 U --
-- 0.063 U -- -- -- 0.063 U -- -- -- -- 0.47 J --
-- 0.15 U -- -- -- 0.35 U -- -- -- -- 1.6 U --
-- 0.12 U -- -- -- 0.07 U -- -- -- -- 0.07 U --
-- 0.3 U -- -- -- 0.095 J -- -- -- -- 0.42 U --
-- 0.36 U -- -- -- 0.19 U -- -- -- -- 0.21 U --
-- 0.057 U -- -- -- 0.057 U -- -- -- -- 0.15 U --
-- 0.048 U -- -- -- 0.048 U -- -- -- -- 0.2 U --
-- 0.15 U -- -- -- 0.28 -- -- -- -- 1.1 --
-- 0.051 U -- -- -- 0.051 U -- -- -- -- 2 J --
-- 0.069 U -- -- -- 0.082 U -- -- -- -- 0.2 U --
-- 0.15 U -- -- -- 0.048 U -- -- -- -- 0.26 U --
-- 0.093 U -- -- -- 0.33 -- -- -- -- 0.27 --
-- 0.067 U -- -- -- 0.067 U -- -- -- -- 0.067 U --
-- 0.037 U -- -- -- 0.037 U -- -- -- -- 0.037 U --
-- 0.18 U -- -- -- 0.15 U -- -- -- -- 0.15 U --
-- 0.041 U -- -- -- 0.041 U -- -- -- -- 0.2 U --
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Analytical Results of Surface Sediment Samples

Sample Location
River Mile
Depth (cm)

Sample Date
Unit

Analyte

Oxychlordane ug/kg
Total Chlordanes ug/kg
Total Endosulfan ug/kg
Toxaphene ug/kg
Trans-Chlordane ug/kg
Trans-Nonachlor ug/kg

Petroleum
Diesel Range Hydrocarbons (silica gel treated) mg/kg
Residual Range Hydrocarbons (silica gel treated) mg/kg
Total Petroleum Hydrocarbons (silica gel treated) mg/kg

Phenols
2,3,4,5-Tetrachlorophenol ug/kg
2,3,5,6-Tetrachlorophenol ug/kg
2,4,5-Trichlorophenol ug/kg
2,4,6-Trichlorophenol ug/kg
2,4-Dichlorophenol ug/kg
2,4-Dimethylphenol ug/kg
2,4-Dinitrophenol ug/kg
2-Chlorophenol ug/kg
2-Methylphenol ug/kg
2-Nitrophenol ug/kg
4,6-Dinitro-2-Methylphenol ug/kg
4-Chloro-3-Methylphenol ug/kg
4-Methylphenol ug/kg
4-Nitrophenol ug/kg
Pentachlorophenol ug/kg
Phenol ug/kg

Phthalates
Butylbenzyl Phthalate ug/kg
Bis(2-Ethylhexyl) Phthalate ug/kg
Dibutyl Phthalate ug/kg
Diethyl Phthalate ug/kg
Dimethyl Phthalate ug/kg
Di-n-Octyl Phthalate ug/kg

SVOCs
1,2,4-Trichlorobenzene ug/kg
1,2-Dichlorobenzene ug/kg
1,3-Dichlorobenzene ug/kg
1,4-Dichlorobenzene ug/kg
2,4-Dinitrotoluene ug/kg
2,6-Dinitrotoluene ug/kg
2-Chloronaphthalene ug/kg
2-Nitroaniline ug/kg
3,3'-Dichlorobenzidine ug/kg
3-Nitroaniline ug/kg
4-Bromophenyl Phenyl Ether ug/kg
4-Chloroaniline ug/kg
4-Chlorophenyl Phenyl Ether ug/kg
4-Nitroaniline ug/kg
Aniline ug/kg
Azobenzene ug/kg
Benzoic Acid ug/kg
Benzyl Alcohol ug/kg

RM11E-G038 RM11E-G039 RM11E-G040 RM11E-G041 RM11E-G042 RM11E-G043 RM11E-G044 RM11E-G045 RM11E-G046 RM11E-G047 RM11E-G048 RM11E-G049
11.4 11.4 11.4 11.4 11.4 11.4 11.5 11.4 11.5 11.5 11.5 11.5

0 - 26 0 - 28 0 - 22 0 - 25 0 - 25.6 0 - 30 0 - 24 0 - 28 0 - 19 0 - 15 0 - 16 0 - 19
5/11/2009 6/15/2009 5/13/2009 5/11/2009 5/11/2009 5/11/2009 5/12/2009 5/11/2009 6/15/2009 5/13/2009 6/23/2009 6/16/2009

-- 0.038 U -- -- -- 0.038 U -- -- -- -- 0.23 U --
-- 0.25 T -- -- -- 0.35 UT -- -- -- -- 2.87 JT --
-- 0.36 UT -- -- -- 0.19 UT -- -- -- -- 0.21 UT --
-- 25 U -- -- -- 14 U -- -- -- -- 40 U --
-- 0.25 -- -- -- 0.19 U -- -- -- -- 2.4 J --
-- 0.057 U -- -- -- 0.19 U -- -- -- -- 0.43 U --

-- 30 JT -- -- -- 36 J -- -- -- -- 450 J --
-- 120 JT -- -- -- 150 J -- -- -- -- 1700 J --
-- 150 JT -- -- -- 186 JT -- -- -- -- 2150 JT --

-- 0.55 U -- -- -- 0.73 U -- -- -- -- 0.68 U --
-- 0.48 U -- -- -- 0.63 U -- -- -- -- 0.59 U --
-- 0.5 U -- -- -- 0.65 U -- -- -- -- 0.61 U --
-- 0.62 U -- -- -- 0.82 U -- -- -- -- 0.76 U --
-- 1 U -- -- -- 1 U -- -- -- -- 50 U --
-- 5.5 U -- -- -- 5.5 U -- -- -- -- 280 U --
-- 17 U -- -- -- 17 U -- -- -- -- 850 U --
-- 2 U -- -- -- 2 U -- -- -- -- 100 U --
-- 1.5 U -- -- -- 1.5 U -- -- -- -- 75 U --
-- 1.5 U -- -- -- 1.5 U -- -- -- -- 75 U --
-- 1.4 U -- -- -- 1.4 U -- -- -- -- 70 U --
-- 1.4 U -- -- -- 1.4 U -- -- -- -- 70 U --
-- 7.8 J -- -- -- 370 -- -- -- -- 75 U --
-- 18 U -- -- -- 18 U -- -- -- -- 900 U --
-- 1 U -- -- -- 1.4 U -- -- -- -- 1.3 U --
-- 2 U -- -- -- 21 J -- -- -- -- 100 U --

-- 3.2 U -- -- -- 22 U -- -- -- -- 160 U --
-- 16 J -- -- -- 110 -- -- -- -- 350 U --
-- 7.9 U -- -- -- 21 -- -- -- -- 400 U --
-- 1.3 U -- -- -- 1.3 U -- -- -- -- 65 U --
-- 1 U -- -- -- 1 U -- -- -- -- 50 U --
-- 1.7 U -- -- -- 1.7 U -- -- -- -- 85 U --

-- 2.6 U -- -- -- 2.6 U -- -- -- -- 130 U --
-- 2.9 U -- -- -- 2.9 U -- -- -- -- 150 U --
-- 3 U -- -- -- 3 U -- -- -- -- 150 U --
-- 2.9 U -- -- -- 2.9 U -- -- -- -- 150 U --
-- 1.5 U -- -- -- 1.5 U -- -- -- -- 75 U --
-- 2 U -- -- -- 2 U -- -- -- -- 100 U --
-- 1.6 U -- -- -- 1.6 U -- -- -- -- 80 U --
-- 3.2 U -- -- -- 3.2 U -- -- -- -- 160 U --
-- 3.7 U -- -- -- 3.7 U -- -- -- -- 190 U --
-- 2.5 U -- -- -- 2.5 U -- -- -- -- 130 U --
-- 1.6 U -- -- -- 1.6 U -- -- -- -- 80 U --
-- 1.9 U -- -- -- 1.9 U -- -- -- -- 95 U --
-- 1.4 U -- -- -- 1.4 U -- -- -- -- 70 U --
-- 1.8 U -- -- -- 1.8 U -- -- -- -- 90 U --
-- 1.5 U -- -- -- 1.5 U -- -- -- -- 75 U --
-- 1.1 U -- -- -- 1.1 U -- -- -- -- 55 U --
-- 96 U -- -- -- 110 J -- -- -- -- 4800 U --
-- 2.1 U -- -- -- 11 -- -- -- -- 110 U --
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Analytical Results of Surface Sediment Samples

Sample Location
River Mile
Depth (cm)

Sample Date
Unit

Analyte

Bis(2-Chloroethoxy) Methane ug/kg
Bis(2-Chloroethyl) Ether ug/kg
Bis(2-Chloroisopropyl) Ether ug/kg
Carbazole ug/kg
Dibenzofuran ug/kg
Hexachlorocyclopentadiene ug/kg
Isophorone ug/kg
Nitrobenzene ug/kg
N-Nitrosodimethylamine ug/kg
N-Nitrosodiphenylamine ug/kg
N-Nitrosodipropylamine ug/kg

RM11E-G038 RM11E-G039 RM11E-G040 RM11E-G041 RM11E-G042 RM11E-G043 RM11E-G044 RM11E-G045 RM11E-G046 RM11E-G047 RM11E-G048 RM11E-G049
11.4 11.4 11.4 11.4 11.4 11.4 11.5 11.4 11.5 11.5 11.5 11.5

0 - 26 0 - 28 0 - 22 0 - 25 0 - 25.6 0 - 30 0 - 24 0 - 28 0 - 19 0 - 15 0 - 16 0 - 19
5/11/2009 6/15/2009 5/13/2009 5/11/2009 5/11/2009 5/11/2009 5/12/2009 5/11/2009 6/15/2009 5/13/2009 6/23/2009 6/16/2009

-- 1.5 U -- -- -- 1.5 U -- -- -- -- 75 U --
-- 1.9 U -- -- -- 1.9 U -- -- -- -- 95 U --
-- 2.6 U -- -- -- 2.6 U -- -- -- -- 130 U --
-- 1.3 U -- -- -- 4.6 J -- -- -- -- 65 U --
-- 1 J -- -- -- 2.3 J -- -- -- -- 10 --
-- 29 U -- -- -- 29 U -- -- -- -- 1500 U --
-- 1 U -- -- -- 1 U -- -- -- -- 50 U --
-- 2.2 U -- -- -- 2.2 U -- -- -- -- 110 U --
-- 6.1 U -- -- -- 6.1 U -- -- -- -- 310 U --
-- 1.6 U -- -- -- 1.6 U -- -- -- -- 80 U --
-- 2.4 U -- -- -- 2.4 U -- -- -- -- 120 U --
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Analytical Results of Surface Sediment Samples

Sample Location
River Mile
Depth (cm)

Sample Date
Unit

PCB Aroclors
Aroclor 1016 ug/kg
Aroclor 1221 ug/kg
Aroclor 1232 ug/kg
Aroclor 1242 ug/kg
Aroclor 1248 ug/kg
Aroclor 1254 ug/kg
Aroclor 1260 ug/kg
Aroclor 1262 ug/kg
Aroclor 1268 ug/kg
Total Aroclors ug/kg

Atterburg
Liquid Limit none
Plastic Limit none
Plasticity Index none

Butyltins
Butyltin Ion ug/kg
Dibutyltin Ion ug/kg
Tributyltin Ion ug/kg
Tetrabutyltin ug/kg
Total Butyltins ug/kg

Conventionals
Bulk Density g/cm3
Gravimetric Water Content percent
Specific Gravity none
Total Organic Carbon percent
Total Solids percent

Dioxin/Furan Homologs
Heptachlorodibenzofuran Homologs ng/kg
Heptachlorodibenzo-p-Dioxin Homologs ng/kg
Hexachlorodibenzofuran Homologs ng/kg
Hexachlorodibenzo-p-Dioxin Homologs ng/kg
Octachlorodibenzofuran ng/kg
Octachlorodibenzo-p-Dioxin ng/kg
Pentachlorodibenzofuran Homologs ng/kg
Pentachlorodibenzo-p-Dioxin Homologs ng/kg
Tetrachlorodibenzofuran Homologs ng/kg
Tetrachlorodibenzo-p-Dioxin Homologs ng/kg
Total PCDD/F ng/kg

Dioxins/Furans
1,2,3,4,6,7,8-Heptachlorodibenzofuran pg/g
1,2,3,4,6,7,8-Heptachlorodibenzo-p-Dioxin pg/g
1,2,3,4,7,8,9-Heptachlorodibenzofuran pg/g
1,2,3,4,7,8-Hexachlorodibenzofuran pg/g
1,2,3,4,7,8-Hexachlorodibenzo-p-Dioxin pg/g
1,2,3,6,7,8-Hexachlorodibenzofuran pg/g
1,2,3,6,7,8-Hexachlorodibenzo-p-Dioxin pg/g
1,2,3,7,8,9-Hexachlorodibenzofuran pg/g
1,2,3,7,8,9-Hexachlorodibenzo-p-Dioxin pg/g
1,2,3,7,8-Pentachlorodibenzofuran pg/g
1,2,3,7,8-Pentachlorodibenzo-p-Dioxin pg/g
2,3,4,6,7,8-Hexachlorodibenzofuran pg/g
2,3,4,7,8-Pentachlorodibenzofuran pg/g

Analyte

RM11E-G050 RM11E-G051 RM11E-G059 RM11E-G061 RM11E-G062 RM11E-G063 RM11E-G064 RM11E-G065 RM11E-G066 RM11E-G067
11.6 11.6 11.9 12.0 12.0 11.2 11.4 11.2 11.3 11.3

0 - 14 0 - 15 0 - 24 0 - 15 0 - 13 0 - 26 0 - 15 0 - 28 0 - 23 0 - 26
6/15/2009 5/11/2009 6/17/2009 5/12/2009 5/13/2009 6/15/2009 6/15/2009 6/18/2009 6/18/2009 6/15/2009

1.3 U 1 U 1.3 U 1 U 1 U 1 U 13 U 1.3 U 1.3 U 1.3 U
1.3 U 1 U 1.3 U 1 U 1 U 1 U 13 U 1.3 U 1.3 U 1.3 U
1.3 U 1 U 1.3 U 1 U 1 U 1 U 13 U 1.3 U 1.3 U 1.3 U
1.3 U 1 U 1.3 U 1 U 1 U 1 U 13 U 1.3 U 1.3 U 1.3 U
1.3 U 1 U 1.3 U 1 U 1.8 J 1 U 1500 J 1.3 U 1.3 U 1.3 U
3.9 13 J 1.3 U 10 J 1 U 1.4 J 13 U 71 J 51 J 22
5.4 12 J 1.3 U 3.9 J 3.2 J 3.4 J 30 J 95 J 290 J 29

1.3 U 1 U 1.3 U 1 U 1 U 1 U 13 U 1.3 U 1.3 U 1.3 U
1.3 U 1 U 1.3 U 1 U 1 U 1 U 13 U 1.3 U 1.3 U 1.3 U
9.3 T 25 JT 1.3 UT 13.9 JT 5 JT 4.8 JT 1530 JT 166 JT 341 JT 51 T

-- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- --

-- 0.34 U -- 0.31 U -- -- -- -- 0.37 U 0.37 U
-- 1.6 -- 0.38 J -- -- -- -- 0.27 U 0.27 U
-- 3.5 -- 1.6 -- -- -- -- 0.61 U 0.96 J
-- 0.57 U -- 0.52 U -- -- -- -- 0.63 U 0.62 U
-- 5.1 T -- 1.98 JT -- -- -- -- 0.63 UT 0.96 JT

-- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- --

1.04 0.58 0.07 0.52 0.47 0.19 0.59 1.24 0.99 T 0.33
89.5 76.6 91.9 T 85.3 T 70.1 83.7 T 85.5 60.8 68.8 T 71

-- 12.6 -- 41.8 -- -- -- -- 5.33 J 17.7
-- 52.9 -- 266 -- -- -- -- 5.88 J 56.8
-- 9.94 -- 21 -- -- -- -- 3.34 J 10.9
-- 7.87 -- 21.8 -- -- -- -- 0.181 U 10.8
-- 8.81 J -- 22.7 -- -- -- -- 6.17 J 22.1
-- 207 -- 812 -- -- -- -- 49.7 305
-- 7.82 -- 10.3 -- -- -- -- 1.63 J 7.19
-- 0.639 J -- 1.43 J -- -- -- -- 0.54 U 1.01 J
-- 1.38 -- 4.4 -- -- -- -- 0.17 U 2.77
-- 0.921 J -- 1.18 -- -- -- -- 0.167 U 1.23 J
-- 309.88 JT -- 1202.61 JT -- -- -- -- 72.05 JT 435.5 JT

-- 3.98 J -- 9.71 -- -- -- -- 2.06 J 5.7 J
-- 26.9 -- 65.1 -- -- -- -- 5.88 J 24.5
-- 0.257 J -- 0.76 J -- -- -- -- 0.38 J 0.807 J
-- 0.561 J -- 0.841 J -- -- -- -- 0.875 J 0.823 J
-- 0.41 J -- 0.357 J -- -- -- -- 0.181 U 0.221 J
-- 0.323 J -- 0.381 J -- -- -- -- 0.226 J 0.643 J
-- 1.86 J -- 2.28 J -- -- -- -- 0.238 U 1.3 J
-- 0.307 U -- 0.1 U -- -- -- -- 0.154 U 0.0916 U
-- 0.877 J -- 1.04 J -- -- -- -- 0.195 U 0.761 J
-- 0.127 U -- 0.222 J -- -- -- -- 0.133 U 0.245 J
-- 0.339 J -- 0.25 J -- -- -- -- 0.54 U 0.252 J
-- 0.666 J -- 0.364 J -- -- -- -- 0.118 U 0.681 J
-- 0.174 J -- 0.268 J -- -- -- -- 0.121 U 0.283 J
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Analytical Results of Surface Sediment Samples

Sample Location
River Mile
Depth (cm)

Sample Date
Unit

Analyte

2,3,7,8-Tetrachlorodibenzofuran pg/g
2,3,7,8-Tetrachlorodibenzo-p-Dioxin pg/g
Dioxin TCDD Toxicity Equivalent pg/g
Furan TCDD Toxicity Equivalent pg/g
Dioxin/Furan TCDD Toxicity Equivalent pg/g

Grainsize
Medium Gravel percent
Fine Gravel percent
Very Coarse Sand percent
Coarse Sand percent
Medium Sand percent
Fine Sand percent
Very Fine Sand percent
Silt percent
Clay percent
Total Fines percent

Metals
Aluminum mg/kg
Antimony mg/kg
Arsenic mg/kg
Cadmium mg/kg
Chromium mg/kg
Copper mg/kg
Lead mg/kg
Mercury mg/kg
Nickel mg/kg
Selenium mg/kg
Silver mg/kg
Zinc mg/kg

PAHs
C1-Chrysene ug/kg
C1-Dibenzothiophene ug/kg
C1-Fluoranthene/Pyrene ug/kg
C1-Fluorene ug/kg
C1-Phenanthrene/Anthracene ug/kg
C2-Chrysene ug/kg
C2-Dibenzothiophene ug/kg
C2-Fluoranthene/Pyrene ug/kg
C2-Fluorene ug/kg
C2-Naphthalene ug/kg
C2-Phenanthrene/Anthracene ug/kg
C3-Chrysene ug/kg
C3-Dibenzothiophene ug/kg
C3-Fluoranthene/Pyrene ug/kg
C3-Fluorene ug/kg
C3-Naphthalene ug/kg
C3-Phenanthrene/Anthracene ug/kg
C4-Chrysene ug/kg
C4-Naphthalene ug/kg
C4-Phenanthrene/Anthracene ug/kg
1-Methylnaphthalene ug/kg
2-Methylnaphthalene ug/kg
Acenaphthene ug/kg

RM11E-G050 RM11E-G051 RM11E-G059 RM11E-G061 RM11E-G062 RM11E-G063 RM11E-G064 RM11E-G065 RM11E-G066 RM11E-G067
11.6 11.6 11.9 12.0 12.0 11.2 11.4 11.2 11.3 11.3

0 - 14 0 - 15 0 - 24 0 - 15 0 - 13 0 - 26 0 - 15 0 - 28 0 - 23 0 - 26
6/15/2009 5/11/2009 6/17/2009 5/12/2009 5/13/2009 6/15/2009 6/15/2009 6/18/2009 6/18/2009 6/15/2009

-- 0.104 U -- 0.376 J -- -- -- -- 0.17 U 0.483 J
-- 0.0646 U -- 0.605 J -- -- -- -- 0.167 U 0.187 J
-- 0.985 JT -- 2.12 JT -- -- -- -- 0.07 JT 1 JT
-- 0.2522 JT -- 0.39 JT -- -- -- -- 0.136 JT 0.427 JT
-- 1.237 JT -- 2.51 JT -- -- -- -- 0.21 JT 1.43 JT

-- 57.1 -- 40.3 -- -- -- -- 50.5 T 21 T
-- 17.6 -- 22.6 -- -- -- -- 2.13 T 5.18 T
-- 12.3 -- 15.6 -- -- -- -- 1.84 JT 2.56 T
-- 7.41 -- 12.4 -- -- -- -- 2.9 T 3.75 T
-- 5.51 -- 5.57 -- -- -- -- 4.75 JT 18 T
-- 6.98 -- 2.51 -- -- -- -- 14 T 46 T
-- 0.38 -- 0.03 -- -- -- -- 5.45 JT 4.2 T
-- 1.3 -- 2.89 -- -- -- -- 15.4 T 6.59 T
-- 0.37 -- 0.23 -- -- -- -- 3.39 JT 1.72 T
-- 1.67 T -- 3.12 T -- -- -- -- 18.79 JT 8.31 T

-- 5860 -- 6950 -- -- -- -- 15700 13700
-- 0.19 -- 0.1 -- -- -- -- 5.94 0.32
-- 2.2 -- 1.9 -- -- -- -- 5.29 2.04
-- 0.126 -- 0.095 -- -- -- -- 0.195 0.127
-- 13.5 -- 25.2 -- -- -- -- 35.6 50.2
-- 73.8 -- 16.4 -- -- -- -- 53.1 26.3
-- 63.7 -- 19.2 -- -- -- -- 58.5 14.5
-- 0.024 -- 0.013 -- -- -- -- 0.064 0.05 T
-- 16.5 -- 21.6 -- -- -- -- 50.4 32
-- 0.038 U -- 0.035 U -- -- -- -- 0.16 0.05 T
-- 0.06 -- 0.045 -- -- -- -- 0.074 0.07
-- 85 -- 53.1 -- -- -- -- 109 82.3 J

-- 54 -- 57 -- -- -- -- 23 37
-- 5 U -- 5 U -- -- -- -- 6.3 14
-- 140 -- 34 -- -- -- -- 31 28
-- 10 -- 5 U -- -- -- -- 5 U 5 U
-- 180 -- 13 -- -- -- -- 16 22
-- 90 -- 150 -- -- -- -- 26 70
-- 110 -- 23 -- -- -- -- 5.1 13
-- 110 -- 67 -- -- -- -- 25 45
-- 32 -- 5 U -- -- -- -- 7 16
-- 11 -- 5 U -- -- -- -- 5 U 10
-- 260 -- 36 -- -- -- -- 18 45
-- 130 -- 180 -- -- -- -- 31 100
-- 120 -- 65 -- -- -- -- 6.9 18
-- 86 -- 94 -- -- -- -- 24 66
-- 71 -- 8.5 -- -- -- -- 11 34
-- 9.1 -- 5 U -- -- -- -- 5 U 17
-- 170 -- 64 -- -- -- -- 36 53
-- 73 -- 89 -- -- -- -- 14 74
-- 10 -- 8.7 -- -- -- -- 7.5 26
-- 81 -- 64 -- -- -- -- 15 72
-- 1.4 J -- 1.8 -- -- -- -- 1.3 J 1.4 J
-- 2.6 -- 2.7 -- -- -- -- 2.1 J 3.5
-- 0.73 J -- 1.1 J -- -- -- -- 1.3 J 2.1 J

22 of 25



RM 11 E Focused Sediment Characterization
Field and Data Report

August 2009Table 6-1
Analytical Results of Surface Sediment Samples

Sample Location
River Mile
Depth (cm)

Sample Date
Unit

Analyte

Acenaphthylene ug/kg
Anthracene ug/kg
Benzo(a)anthracene ug/kg
Benzo(a)pyrene ug/kg
Benzo(b)fluoranthene ug/kg
Benzo(e)pyrene ug/kg
Benzo(g,h,i)perylene ug/kg
Benzo(k)fluoranthene ug/kg
Chrysene ug/kg
Dibenzo(a,h)anthracene ug/kg
Dibenzothiophene ug/kg
Fluoranthene ug/kg
Fluorene ug/kg
Indeno(1,2,3-cd)pyrene ug/kg
Naphthalene ug/kg
Perylene ug/kg
Phenanthrene ug/kg
Pyrene ug/kg
Total LPAH ug/kg
Total HPAH ug/kg
Total PAHs ug/kg

Pesticides
2,4'-DDD ug/kg
2,4'-DDE ug/kg
2,4'-DDT ug/kg
4,4'-DDD ug/kg
4,4'-DDE ug/kg
4,4'-DDT ug/kg
Total DDD ug/kg
Total DDE ug/kg
Total DDT ug/kg
Total DDx ug/kg
Aldrin ug/kg
Alpha-Endosulfan ug/kg
Alpha-Hexachlorocyclohexane ug/kg
Beta-Endosulfan ug/kg
Beta-Hexachlorocyclohexane ug/kg
Cis-Chlordane ug/kg
Cis-Nonachlor ug/kg
Delta-Hexachlorocyclohexane ug/kg
Dieldrin ug/kg
Endosulfan Sulfate ug/kg
Endrin ug/kg
Endrin Aldehyde ug/kg
Endrin Ketone ug/kg
Gamma-Hexachlorocyclohexane ug/kg
Heptachlor ug/kg
Heptachlor Epoxide ug/kg
Hexachlorobenzene ug/kg
Hexachlorobutadiene ug/kg
Hexachloroethane ug/kg
Methoxychlor ug/kg
Mirex ug/kg

RM11E-G050 RM11E-G051 RM11E-G059 RM11E-G061 RM11E-G062 RM11E-G063 RM11E-G064 RM11E-G065 RM11E-G066 RM11E-G067
11.6 11.6 11.9 12.0 12.0 11.2 11.4 11.2 11.3 11.3

0 - 14 0 - 15 0 - 24 0 - 15 0 - 13 0 - 26 0 - 15 0 - 28 0 - 23 0 - 26
6/15/2009 5/11/2009 6/17/2009 5/12/2009 5/13/2009 6/15/2009 6/15/2009 6/18/2009 6/18/2009 6/15/2009

-- 1.6 J -- 1.8 -- -- -- -- 0.83 J 0.51 J
-- 7.6 -- 3.9 -- -- -- -- 2.7 1.6 J
-- 16 -- 8.9 -- -- -- -- 14 13
-- 15 -- 11 -- -- -- -- 15 17
-- 19 -- 20 -- -- -- -- 16 17
-- 24 -- 27 -- -- -- -- 12 15
-- 26 -- 23 -- -- -- -- 11 17
-- 4.5 -- 3.9 -- -- -- -- 5.3 5.6
-- 23 -- 10 -- -- -- -- 17 18
-- 5.3 -- 6.7 -- -- -- -- 2.5 J 3.8
-- 8.8 -- 1.2 J -- -- -- -- 0.85 J 1.5 J
-- 37 -- 18 -- -- -- -- 21 44
-- 2.3 -- 1.5 J -- -- -- -- 2.4 J 2 J
-- 18 -- 13 -- -- -- -- 9.9 15
-- 4.7 -- 22 -- -- -- -- 4 2.9
-- 14 -- 23 -- -- -- -- 94 29
-- 53 -- 7.5 -- -- -- -- 16 10
-- 110 -- 25 -- -- -- -- 28 43
-- 72.53 JT -- 40.5 JT -- -- -- -- 29.33 JT 22.61 JT
-- 273.8 T -- 139.5 T -- -- -- -- 139.7 JT 193.4 T
-- 346.33 JT -- 180 JT -- -- -- -- 169.03 JT 216.01 JT

-- 0.22 U -- 0.65 J -- -- -- -- 8.7 3.6
-- 0.062 U -- 0.062 U -- -- -- -- 1.6 U 0.7 U
-- 0.77 -- 0.36 -- -- -- -- 4.4 U 1.7 U
-- 0.47 -- 1.1 -- -- -- -- 0.2 U 1.1
-- 0.43 -- 0.49 -- -- -- -- 0.2 U 1.2 J
-- 0.53 U -- 0.77 -- -- -- -- 27 U 8.6 U
-- 0.47 T -- 1.75 JT -- -- -- -- 8.7 T 4.7 T
-- 0.43 T -- 0.49 T -- -- -- -- 1.6 UT 1.2 JT
-- 0.77 T -- 1.13 T -- -- -- -- 27 UT 8.6 UT
-- 1.67 T -- 3.37 JT -- -- -- -- 8.7 T 5.9 JT
-- 0.34 J -- 0.12 U -- -- -- -- 0.27 U 0.2 U
-- 0.056 U -- 0.25 J -- -- -- -- 0.31 U 0.056 U
-- 0.058 U -- 0.058 U -- -- -- -- 0.058 U 0.058 U
-- 0.14 U -- 0.086 U -- -- -- -- 0.53 U 0.26 U
-- 0.18 U -- 0.18 U -- -- -- -- 0.18 U 0.18 U
-- 0.11 J -- 0.29 -- -- -- -- 0.063 U 0.16 U
-- 0.39 U -- 0.28 U -- -- -- -- 23 U 7.9 U
-- 0.07 U -- 0.07 U -- -- -- -- 0.07 U 0.07 U
-- 0.071 U -- 0.089 J -- -- -- -- 4.2 U 2.1 U
-- 0.63 -- 0.15 U -- -- -- -- 0.79 U 0.2 U
-- 0.083 J -- 8.8 -- -- -- -- 0.2 U 0.2 U
-- 0.29 J -- 0.048 U -- -- -- -- 0.2 U 0.2 U
-- 0.56 U -- 0.77 -- -- -- -- 7 U 2 U
-- 0.051 U -- 0.051 U -- -- -- -- 0.5 0.085 J
-- 0.046 U -- 0.046 U -- -- -- -- 1.7 U 0.38 U
-- 0.14 U -- 0.048 U -- -- -- -- 0.048 U 0.15 J
-- 0.23 -- 0.15 -- -- -- -- 1.4 J 0.3 J
-- 0.067 U -- 0.067 U -- -- -- -- 0.23 0.067 U
-- 0.037 U -- 0.037 U -- -- -- -- 0.037 U 0.037 U
-- 0.15 U -- 0.15 U -- -- -- -- 2.7 U 0.74 U
-- 0.14 U -- 0.041 U -- -- -- -- 0.041 U 0.041 U
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Analytical Results of Surface Sediment Samples

Sample Location
River Mile
Depth (cm)

Sample Date
Unit

Analyte

Oxychlordane ug/kg
Total Chlordanes ug/kg
Total Endosulfan ug/kg
Toxaphene ug/kg
Trans-Chlordane ug/kg
Trans-Nonachlor ug/kg

Petroleum
Diesel Range Hydrocarbons (silica gel treated) mg/kg
Residual Range Hydrocarbons (silica gel treated) mg/kg
Total Petroleum Hydrocarbons (silica gel treated) mg/kg

Phenols
2,3,4,5-Tetrachlorophenol ug/kg
2,3,5,6-Tetrachlorophenol ug/kg
2,4,5-Trichlorophenol ug/kg
2,4,6-Trichlorophenol ug/kg
2,4-Dichlorophenol ug/kg
2,4-Dimethylphenol ug/kg
2,4-Dinitrophenol ug/kg
2-Chlorophenol ug/kg
2-Methylphenol ug/kg
2-Nitrophenol ug/kg
4,6-Dinitro-2-Methylphenol ug/kg
4-Chloro-3-Methylphenol ug/kg
4-Methylphenol ug/kg
4-Nitrophenol ug/kg
Pentachlorophenol ug/kg
Phenol ug/kg

Phthalates
Butylbenzyl Phthalate ug/kg
Bis(2-Ethylhexyl) Phthalate ug/kg
Dibutyl Phthalate ug/kg
Diethyl Phthalate ug/kg
Dimethyl Phthalate ug/kg
Di-n-Octyl Phthalate ug/kg

SVOCs
1,2,4-Trichlorobenzene ug/kg
1,2-Dichlorobenzene ug/kg
1,3-Dichlorobenzene ug/kg
1,4-Dichlorobenzene ug/kg
2,4-Dinitrotoluene ug/kg
2,6-Dinitrotoluene ug/kg
2-Chloronaphthalene ug/kg
2-Nitroaniline ug/kg
3,3'-Dichlorobenzidine ug/kg
3-Nitroaniline ug/kg
4-Bromophenyl Phenyl Ether ug/kg
4-Chloroaniline ug/kg
4-Chlorophenyl Phenyl Ether ug/kg
4-Nitroaniline ug/kg
Aniline ug/kg
Azobenzene ug/kg
Benzoic Acid ug/kg
Benzyl Alcohol ug/kg

RM11E-G050 RM11E-G051 RM11E-G059 RM11E-G061 RM11E-G062 RM11E-G063 RM11E-G064 RM11E-G065 RM11E-G066 RM11E-G067
11.6 11.6 11.9 12.0 12.0 11.2 11.4 11.2 11.3 11.3

0 - 14 0 - 15 0 - 24 0 - 15 0 - 13 0 - 26 0 - 15 0 - 28 0 - 23 0 - 26
6/15/2009 5/11/2009 6/17/2009 5/12/2009 5/13/2009 6/15/2009 6/15/2009 6/18/2009 6/18/2009 6/15/2009

-- 0.038 U -- 0.038 U -- -- -- -- 0.053 U 0.038 U
-- 0.35 JT -- 0.92 T -- -- -- -- 23 UT 7.9 UT
-- 0.63 T -- 0.25 JT -- -- -- -- 0.79 UT 0.26 UT
-- 16 U -- 8.9 U -- -- -- -- 260 U 120 U
-- 0.24 J -- 0.38 -- -- -- -- 0.92 U 0.72 U
-- 0.14 U -- 0.25 -- -- -- -- 0.32 U 0.21 U

-- 46 J -- 46 J -- -- -- -- 14 J 45 JT
-- 320 J -- 340 J -- -- -- -- 56 J 450 JT
-- 366 JT -- 386 JT -- -- -- -- 70 JT 495 JT

-- 0.51 U -- 2.3 U -- -- -- -- 0.55 U 0.55 U
-- 0.45 U -- 2 U -- -- -- -- 0.48 U 0.48 U
-- 0.46 U -- 2 U -- -- -- -- 0.49 U 0.49 U
-- 0.58 U -- 2.6 U -- -- -- -- 0.62 U 0.62 U
-- 10 U -- 25 U -- -- -- -- 1 U 1 U
-- 55 U -- 140 U -- -- -- -- 5.5 U 5.5 U
-- 170 U -- 430 U -- -- -- -- 17 U 17 U
-- 20 U -- 50 U -- -- -- -- 2 U 2 U
-- 15 U -- 38 U -- -- -- -- 1.5 U 1.5 U
-- 15 U -- 38 U -- -- -- -- 1.5 U 1.5 U
-- 14 U -- 35 U -- -- -- -- 1.4 U 1.4 U
-- 14 U -- 35 U -- -- -- -- 1.4 U 1.4 U
-- 15 U -- 38 U -- -- -- -- 61 1.5 U
-- 180 U -- 450 U -- -- -- -- 18 U 18 U
-- 1.1 J -- 4.1 U -- -- -- -- 11 0.99 U
-- 20 U -- 50 U -- -- -- -- 2 U 2 U

-- 32 U -- 80 U -- -- -- -- 3.2 U 3.2 U
-- 260 -- 180 U -- -- -- -- 34 22
-- 79 U -- 200 U -- -- -- -- 7.9 U 7.9 U
-- 13 U -- 33 U -- -- -- -- 1.3 U 4.5 J
-- 10 U -- 25 U -- -- -- -- 1 U 1 U
-- 17 U -- 43 U -- -- -- -- 1.7 U 1.7 U

-- 26 U -- 65 U -- -- -- -- 2.6 U 2.6 U
-- 29 U -- 73 U -- -- -- -- 2.9 U 2.9 U
-- 30 U -- 75 U -- -- -- -- 3 U 3 U
-- 29 U -- 73 U -- -- -- -- 2.9 U 2.9 U
-- 15 U -- 38 U -- -- -- -- 1.5 U 1.5 U
-- 20 U -- 50 U -- -- -- -- 2 U 2 U
-- 16 U -- 40 U -- -- -- -- 1.6 U 1.6 U
-- 32 U -- 80 U -- -- -- -- 3.2 U 3.2 U
-- 37 U -- 93 U -- -- -- -- 3.7 U 77 J
-- 25 U -- 63 U -- -- -- -- 2.5 U 2.5 U
-- 16 U -- 40 U -- -- -- -- 1.6 U 1.6 U
-- 19 U -- 48 U -- -- -- -- 1.9 U 1.9 U
-- 14 U -- 35 U -- -- -- -- 1.4 U 1.4 U
-- 18 U -- 45 U -- -- -- -- 1.8 U 1.8 U
-- 15 U -- 38 U -- -- -- -- 1.5 U 1.5 U
-- 11 U -- 28 U -- -- -- -- 1.1 U 1.1 U
-- 960 U -- 2400 U -- -- -- -- 310 150 J
-- 21 U -- 53 U -- -- -- -- 51 2.1 U
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August 2009Table 6-1
Analytical Results of Surface Sediment Samples

Sample Location
River Mile
Depth (cm)

Sample Date
Unit

Analyte

Bis(2-Chloroethoxy) Methane ug/kg
Bis(2-Chloroethyl) Ether ug/kg
Bis(2-Chloroisopropyl) Ether ug/kg
Carbazole ug/kg
Dibenzofuran ug/kg
Hexachlorocyclopentadiene ug/kg
Isophorone ug/kg
Nitrobenzene ug/kg
N-Nitrosodimethylamine ug/kg
N-Nitrosodiphenylamine ug/kg
N-Nitrosodipropylamine ug/kg

RM11E-G050 RM11E-G051 RM11E-G059 RM11E-G061 RM11E-G062 RM11E-G063 RM11E-G064 RM11E-G065 RM11E-G066 RM11E-G067
11.6 11.6 11.9 12.0 12.0 11.2 11.4 11.2 11.3 11.3

0 - 14 0 - 15 0 - 24 0 - 15 0 - 13 0 - 26 0 - 15 0 - 28 0 - 23 0 - 26
6/15/2009 5/11/2009 6/17/2009 5/12/2009 5/13/2009 6/15/2009 6/15/2009 6/18/2009 6/18/2009 6/15/2009

-- 15 U -- 38 U -- -- -- -- 1.5 U 1.5 U
-- 19 U -- 48 U -- -- -- -- 1.9 U 1.9 U
-- 26 U -- 65 U -- -- -- -- 2.6 U 2.6 U
-- 13 U -- 33 U -- -- -- -- 1.3 U 1.3 U
-- 0.72 J -- 1.1 J -- -- -- -- 1.2 J 0.87 J
-- 290 U -- 730 U -- -- -- -- 29 U 29 U
-- 10 U -- 25 U -- -- -- -- 1 U 1 U
-- 22 U -- 55 U -- -- -- -- 2.2 U 2.2 U
-- 61 U -- 160 U -- -- -- -- 6.1 U 6.1 U
-- 16 U -- 40 U -- -- -- -- 1.6 U 1.6 U
-- 24 U -- 60 U -- -- -- -- 2.4 U 2.4 U
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Methanol 

1. CHEMICAL PRODUCT AND.COMPANY IDENTIFICATION 

PRODUCT NAME: Methanol 

OTHER/GENERIC NAMES: Methyl Alcohol, Carbinol, Wood Alcohol, 

PRODUCT USE: Solvent 

MANUFACTURER: Burdick & Jackson Inc. 
A Subsidil!I)' of AlliedSignal Inc. 
1953 S.H11IVey Street 
Muskegon, MT 49442 

TN CASE OF EMERGENCY CALL: 
(24 Hours/Day, 7 Days/Week) 

() 

FOR MORE INFORMATION CALL: 
(Monday-Friday, 9:00am-4:30pm) 
Product Safety Department 
616-726-3171 

973-455-2000 (AlliedSignal, Morristown, NJ) 
J-800-424-9300 (Chem1rec) 

2. COMPOSITlON/INFORM.ATION ON INGREDIENTS 

JNGREDIENT NAME 
Me1hanol 

CASNUMBER 
67-56-1 

WEIGHT% 
JOO% 

Trace impuriti•s end additional material names not listed above may also appear in Section 15 toward the end of the MSDS. 
These materials rnay be listed for local "Right-To-Know" compliance and for other reasons. 

3. HAZARDS IDENTIFICATION 

EMERGENCY OVERVIEW: Flammable liquid and vapor. Highly toxic: by ingestion. 
Moderately toxic by other routes. 

POTENTIAL HEALTH HAMRDS 

SKIN: Irritant. Repeated or prolonged exposure can cause dermatitis. 

EYES: Irritant. Redness, chyness, and itching can result from exposure. 

INHALATJON: Irritating to respiratory rracr. Can cause drowsiness, disorientation, coughing and nausea. 

MSDS Number: B&J 0230 
Current Issue Date: March, 1998 
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INGESTION: Irritating to the gastr.,..intestinal tract Can cause drowsiness, disorientation, coughing, naw•a, vomiting, 
shortness of breath, coma, b!indiiess and death. 

DELAYED EFFECTS: Nono detennined. 

Ingredients found on one of the OSHA designated t:arcinogen lists are listed below. 

INGREDIENT NAME NTPSTATUS IARCSTATUS OSHA LIST 
No ing<edicnts listed in this section. 

4. FIRST AID MEASURES 

SKIN: Rinse affected area with plenty of water until no e.ndencc of chemical remains. 

EYES: Rinse eyes with plenty of watct for at least 15 minutes. Contact a physician. 

JNHALATION: Remove from exposure area to fresh air. If victim is not breathing administer artificial respiration according 
to yollt level of training and obtain professional medical assistance immediately. 

INGESTION: Get immediate EMERGENCY medical assistotice. Do not induce vomiting wtless instructed tO do so by a 
physician. 

ADVICE TO PHYSICIAN: Due to slow metabolism, the delayed effects (like blindness and acidosis) may occur after 
latentperiodof24 hours or more. 

S. FJRE FIGHTING MEASURES 

F~BLEPROPERTIES 

FLASH POINT: 
FLASH POINT METHOD: 
AUTOIGNITION TEMPERATURE: 
UPPER FLAME LIMIT (volume % in air): 
LOWER FLAME LIMIT (volume % in air): 
FLAME PROPAGATION :RATE (solids): 
OSHA FLAMMABILITY CLASS: 

52"F (ll"C) 
Closed Cup 
867"F ( 464"C) 
36% 
6% 
Not Applicable 
ra 

EXTINGUISHING MEDIA: Carbon dioxide, dry chemical or roam. 

UNUSUAL FlllE AND EXPLOSION HAZARDS: Can burn with an m.n$ible flame. Mixtures with high water content are iilill 
flammable. 

SPECIAL FIRE FIGHTING PRECAUTIONS/INSTRUCTIONS: Wear full protective clothing and self contained breathing 
apparatus. Containers in fire conditions w1ll pressurize and may rupture. Do not allow run off from fite fighting effort to oncer 
sewer or waterway_ 

. ' 
) 

C! 
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MATERIAL SAFETY DATA SHEET 
Methanol 

6. ACCIDENTAL RELEASE MEASURES 

IN CASE OF SPILL OR OTHER RELEASE: (Always wear recommended personal protective eq11ipment.) 
Eliminete source~ of ignition. Isolate the spill area. Stop leak in a safe end practical manner. Ofleak cannot be stopped easily and 
safely, advise trained emergency response personnel of the situation.) Using Inert material (such as grouod corncobs) dike the 
spilled solvent to prevent it from running into drains or waterways. 

Spills and releases may have to be reported to Federal a11d/or local authorities. See Section 15 regarding reportlng requirements. 

7. HANDLINGANDSTORAGE 

NORMAL HANDLTNG: (Always wear recommended personal vroteetive equipment) 
Flammable liquid and vapors. Keep container closed. Do not breathe vapors. Avoid contact with skin, eyes and mucous 
membranes. Ket.-p away ftom heat, sparks and flame. Electrically ground all handling equipment 

STORAGE RECOMMENDATIONS: 
Srore in an area designed for storage ofthmmable liquids. (OSHA 29 CFR 1910. 106) 
Protect from temperature extremes and sunlight, and store away from incompatible substances and in accordance with 29 CFR 
1910.106. 

Flammable liquid and vapor. Once liquid solvent has been completely dispensed, containers which appear "smpry• should be 
handled in the same manner as wh~-n they were "full" of liquid solvent 

8. EXPOSURE CONTROLS/PERSONAL PROTECTION 

ENGINEERING CONTROLS: 
Provide general or local exhaust vontillltion systems to maintain airborne concentrations below OSHA PELs . Local exhl!llSI 
ventilation is preferred because it prevents contaminant dispersion into the work area by controlling it at its source. 

PERSONAL PROTECTIVE EQUIPMENT 

SKIN PROTECTION: 
Wear chemically JITO!ective gloves, .boots and aprons to prevent prolonged or repeated skin contact. 

EVE PROTECTION: 
Wear protective eyeglasses or chemical safety goggles, per OSHA eye and face protection regulations (29 CFR 1910.133). 
ContaCI lenses are not eye protective devices. FUll face shield recommended for conditions where liquid conract is possible. 
Contact Jens should not be worn when walking with this chemical. 

RESPIRATORY PROTECTION: 
Seek professional advice prior to respirator selection and use. Follow OSHA respirator regulations (29 
CFRI 910.134) aod, if necessary, wear a MSHAINIOSH approved respirator. For emergency or non-routine operations 
(cleaning spills, reactor vessels or storage tanlcll), weer an SCBA. Warning! Air-purifying respirators do not protect worke:TS 
in oxygm deficient atmospheres. 

MSDS Number: B&J 0230 3 of7 
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ADDITIONAL RECOMMENDAT!ONS: 
Make emergency eyewash stations and washing facilities available in work area, Separate contaminated work clothe$ from 
street clothes. Launder before reuse. Remove this :maLCrial from your shoes and clean persomtl protective equipment. Never 
eat, drink, or smoke in work areas. Practice good personal hygiene after use. 

Spills and releases may have to be reported to Federal and/or local authorities. See Section 15 regarding reporting 
requirements-

EXJ'OSURE GUIDELINES 

INGREDIENT NAME 
Methanol 

= Limit established by AlliedSignaL 

A.CGlliTLV 
200 ppm (Skin) 

• 
•• 
••• 

=Workplace EnviTOnmlOlltal EJCposurc Level CATHA) . 
=Biological E~posure index (ACGIH) . 

OSHA PEL 
200 ppm (Skin) 

OTHER EXPOSURE LIMITS FOR POTENTIAL nECOMPOSIT!ON PRODUCTS: None 

9. PHYSICAL AND CHEMICAL PROPERTIES 

APPEARANCE: Clear, Colorless 
PHYSICAL STATE: Liquid 
MOLECULAR WEIGHT; 32.04 
CHEMICAL FORMULA; CH,0 

OTHER LIMIT 
None 

ODOR: Slight alcoholic. Threshold 10 ppm (NSC) 2000 ppm (NJOSH) 
SPECIFIC GRAVITY (water= 1.0): 0.792 
SOLUBILITY IN WATER (weight%): -100% 
pH: Not Applicable 
BOll..ING POINT: 64.7'C 
MELTING POINT: -97.68'C 
VAPOR PRESSURE: 97 mm Hg 
VAPOR DENSITY (air= 1.0): 1.11 
EV.APORATIONRATE: -S COMPAREDTO: Buty!Acetate=l 
% VOLATlLES: -100% 
FLASH POINT: S2'F (11 'C) 
(Flash point method and additional flammability data llTO found in Section S.) 

10. STABILITY AND REACTIVITY 

NORMALLY STABLE? (CONDITIONS TO AVOID): 
Material is stable under nDIT11al handling and •torage conditions. Can react vigorously with oxidizing materials. 

) 
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MATERIAL SAFETY DATA SHEET 
Methanol 

lNCOMP ATIBll.ITIES: 
Incompatible with metals (e.g. potassium, magnesium, aluminum). 

CONDITIONS TO A VOi.i): 
Heat. open flame, oxidizers, alkali and alkaline earth metals. 

HAZARDOUS DECOMPOSITION PRODUCTS: 
Incomplete combustion cao genera.le:: toxic vapors of carbon monoxide and other toxic fumes such as formaldehyde. 

HAZARDOUS POLYMERIZATION: 
Not expected to occuT. 

ll. TOXICOLOGICAL INFORMATION 

IMMEDJJl.TE (ACUTE) EFFECTS: 

Oral-Rat LDSO:S628 mg/kg 
Oral-Mouse LDS0:7300 mg/kg 
Oral-Mon.key LD,0 :7000 mg/kg 

Inhalation-Rat LCS0:64,00D ppm/4H 
Skin-Rahbtt LD,0: IS,800 mg/kg 

DELAYED (SUBCHRONIC AND CHRONIC) EFFECTS: 
Repeated illhalatfon exposure to Tats ~"auscd CNS and behavioral effects, and chlltlges to spleen. 
Repeated ond exposures to rats caused liver tOl<icity, CNS effects and behavioral changes. 

OTHER DATA: 
Developmental and reproductive effects: 
Female rats exposed during pregnancy to ~cry high exposure levels by inhalation caused fetotoxic effects (10,000 ppm) 
and birth defects ao,ooo ppm) as well as maternal toxicity. Female TOO HpoSed during pregnancy to very high oral dD!es 
(20 - 35 glkg) caused fetotoxic eliccts as well as matcrmi.J toxicity. 

12. ECOLOGICAL INFORMATION 

LC50 Pimepba!es promelas (fathead minnows28-29 days old) 29.4 g!L/96 hr. Will produce high BOD. 

13. DISPOSAL CONSIDERATIONS 

Is the unused product a RCRA hazardous waste if discarded? Yes 
lfyes, the RCRA ID number is: U154. DOOi 

OTHER DISPOSAL CONSIDERATIONS: 
Dispose of material in accordan<e wid:l all applicable local, stale, and federal Tegulations. 

MSDS Number: B&J 0230 5 of7 
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The information offered here is fOT the product as shipped. Use 11ml/or alterations to the product •uch as mixing with other 
materials may significantly change the characteristics of the material and alter the RCRA classification and the proper 
disposal method. 

14. TRANSPORT INFORMATION 

US DOT PROPER SHIPPJNG NAME: 
US DOT HAZARD CLASS: 
US DOT ID NUMBER: 
US DOT PACKING GROUP: 
NA EMERGENCY RESPONSE GUIDE: 

Methaool or Methyl Alcohol 
3, Flanu:nable Liquid 
UN1230 
u 
131 

For additional infonnotion on shipping regullltions affecting this mate.rial, contact the information number found in Section 1. 

15. REGULATORY INFORMATION 

TOXIC SUBSTANCES CONTROL ACT ITSCAl 

TSCA INVENTOR~ STATUS: Listed on TSCA Inventory. 

) 

OTHER TSCA ISSUES: None () 
SA&A TITLE TII/CERCLA 

"Reportable Quantities" {RQs) and/or "Threshold Planning Quantities" (TPQs) exist for the foUowing ingredients. 

ING&EDIENT NAM£ 
Methanol 

SARA/CERCLA RQ Clb! 
5000 Lbs. 

SAM EHS TPO Clbl 
Nat listed 

Spills or releases resulting in the loss of any ingredient at or above it!i RQ requins immediate notification to the 
National Response Center [(800) 424-8802] and to your Local Emergen\:y Planning Committee.. 

SECTION 311 HAZARD CLASS: Acute, Chronic, Fire 

SARA 313 TOXIC CHEMICALS: 
The following ingredients arc SARA 313 "Toxic Chemicals". CAS numbers and weight percents are found in Section 2. 

JNGBEDJENT NAME 
Methanol 

STATE RIGHT-TO-KNQW 

COMMENT 

In addition to the ingiedlents found in Section 2, the following are listed for state right-to-know purpose~. 

INGREDIENT NAME WEIGHT% COMM£N'f 
No ingredients listed in this section. 

MSDS Number: B&J 0230 
Current Issue Date: March, I 998 
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MATERIAL SAFETY DATA SHEET 
Methanol 

ADDmoNAL REGULATORY INFORMATION: 

W11M1S CLASSIFICATION (CANADA): 
Cla¥S B, Division 2 and Class D, Division la 

FOREIGN INVENTORY STA-TVS: 

16. OTHER INFORMATION 

CURRENT ISSUE DATE: Murch, 1998 
PREVIOUS lSSUE DATE: February, 1997 

CHANGES TO MSDS FROM PREVIOUS ISSllE ))ATE ARE DUE TO THE FOLLOWING: 
Update to ANSI Standard. 

NFPA Classification 

Health: 
Flammability: 

Reactivity: 

MSDS Number: B&J 0230 
Current Issue Date: Mareh, 1998 
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SECTION 1: PRODUCT AND COMPANY IDENTIFICATION 
 
PRODUCT NAME:          Ethyl Alcohol, Anhyd. Denatured, Lab Grade  

SYNONYMS:          Ethanol           
PRODUCT CODES:      E0285    

 
MANUFACTURER:        ChemProducts, Inc. 
ADDRESS:                      6310 SW Virginia Avenue Portland OR 97201 

 
CHEMTREC PHONE:      800-424-9300 

 
CHEMICAL NAME:       Ethyl Alcohol, Anhyd. Denatured, Lab Grade     
CHEMICAL FAMILY:     Alcohol    
CHEMICAL FORMULA:  CH3CH2OH 

 
REVISION DATE: 22Jun00   
 
 

 
SECTION 2: COMPOSITION/INFORMATION ON INGREDIENTS 
               
INGREDIENT:     Ethyl Alcohol 

 
CAS NO. :   64-17-5 

 
RATINGS 
 FIRE:   3 

 
 HEALTH:   1 

 
 REACTIVITY:  0 

 
 SPECIFIC:  - 

 
 
 
SECTION 3: HAZARDOUS INGREDIENTS 
               
COMPONENT  %VOLUME  OSHA PEL  OSHA STEL 
 
Ethyl Alcohol  81.4 (190)  1000 ppm   None establised. 
   85.8 (200) 
 
Methly Alcohol*  4.3   200 ppm   250 ppm 
 
Isopropyl Alcohol  9.0   400 ppm   500 ppm 
 
Methyl Isobutyl 
Ketone   0.9   50 ppm   75 ppm 
 
 
*Absorption through the skin, mucous membranes, or eyes may contribute to overall exposure. 
       
 
 
SECTION 4:  PHYSICAL PROPERTIES 
 
APPEARANCE AND ODOR:  Clear, colorless liquid with vinous odor. 

 
MOLECULAR WEIGHT:  46.07 (ethyl alcohol). 

 

BOILING POINT (°F):  173. 

 

 

MELTING POINT (°F):  -178. 
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VAPOR PRESSURE  

(mm OF MERCURY):  40-50 @ 66°F. 

 
SPECIFIC GRAVITY (WATER = 1): Approximately 0.8. 

 
VAPOR DENSITY (AIR = 1):  Ethanol:  1.6. 

 
PERCENT VOLATILE (BY WT.): 100%. 

 
PH:    Not applicable. 

 
SOLUBILITY IN WATER:  Complete 

 
EVAPORATION RATE  
(BUTYL ACETATE = 1):  1.4. 

              
 
 
SECTION 5: FIRE AND EXPLOSION DATA 
 

FLASH POINT:   About 55°F TOC. 

 
FIRE EXTINGUISHING MEDIA: Dry chemical, carbon dioxide, alcohol foam.  Use water spray to cool fire-exposed metal containers, 

to dilute and flush spills, to suppress vapors, and to reduce fire intensity. 

 
FLAMMABLE LIMITS:    LEL: 3.3  UEL: 19 
 

SPECIAL FIREFIGHTING  
PROCEDURES & EQUIPMENT: Firefighters should use self-contained breathing apparatus in enclosed areas. 

 
UNUSUAL FIRE AND  
EXPLOSION HAZARDS: Moderate explosion hazard and dangerous fire hazard when exposed to heat, sparks, or flame and 

can react vigorously with oxidizing agents. 

 
 
 
SECTION 6: REACTIVITY DATA 
 
STABILITY:   Stable. 
 

CONDITIONS TO AVOID:  Heat. 

 
INCOMPATIBILITY  
(MATERIALS TO AVOID):  Strong oxidizing agents, such as nitrates, perchlorates, peroxides, chromic, nitric and sulfuric acid. 
  

HAZARDOUS  
DECOMPOSITION PRODUCTS: Thermal-oxidative degradation can produce oxides of carbon.  Toxic gases and vapors (i.e. carbon 

monoxide, formaldehyde) may  be released in a fire. 

 
HAZARDOUS POLYMERIZATION: Will not occur. 

 
CONDITIONS TO AVOID:  None known. 
        
 
 
SECTION 7:  HEALTH HAZARD INFORMATION 
 
EFFECTS OF OVEREXPOSURE: The denaturants present make this material much more toxic than ethyl alcohol alone. 

Excessive exposure to vapors can be irritating to eyes and respiratory tract and can produce 
headache, drowsiness, nausea and narcosis.  Ingesting can produce drunkenness, followed by 
severe systemic illness, and perhaps blindness and death. 
Ethyl alcohol and / or denaturing agents can cause central nervous system depression, liver damage, 
harm to the unborn fetus, and skin absorption. 

 
 
PROBABLE  
ROUTES OF EXPOSURE:  Ingestion, inhalation, skin absorption. 
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EMERGENCY AND 
FIRST AID PROCEDURES  

EYE CONTACT: Rinse immediately with water.  Remove contact lenses, then flush eyes immediately with large 
quantities of water for at least 15 minutes, including under the eyelids.  Seek immediate medical 
attention. 

 
SKIN CONTACT: Remove contaminated clothing.  Wash affected area with soap and water, apply skin lotions.  If skin 

irritation persists, get medical attention. 

 
INHALATION: Remove victim to fresh air at once.  Restore and / or support breathing as required.  Keep victim 

warm and at rest.  Get medical attention as soon as possible.  Prevent exposure to denatured 
alcohol for 7 days. 

 
INGESTION: GET MEDICAL ATTENTION IMMEDIATELY!  If conscious, induce vomiting with one tablespoon of 

ipecac or by touching the back of the throat.  Once vomiting has occurred, have the patient drink 
milk, water or a solutiion of sodium bicarbonate in water (one heaping teaspoon per quart).  Seek 
medical attention. 

        
 
 
SECTION 8:  TOXICITY DATA 
 
ORAL 
 ETHYL ALCOHOL:   TLDO (man) – 50 mg / kg. 
     LD50 (rat) – 7,060 mg / kg. 

 
 METHYL ALCOHOL:  LDLO (human) – 340 mg / kg. 

 
 METHYLY ISOBUTYL KETONE: LD50 (rat) – 2080 mg / kg. 

 
 ISOPROPYL ALCOHOL:  LDLO – 8600 mg / kg. 

 
DERMAL 
 ETHYL ALCOHOL:   LDLO (rabbit) – 20 gm / kg. 

 
 METHYL ALCOHOL:  LDLO (monkey) – 500 gm / kg. 
 
Ethyl alcohol may cause severe skin irritation on prolonged contact. 

 
INHALATION 
 ETHYL ALCOHOL:   LC50 (rat) – 20,000 ppm / 10 hr. 

 
 METHYL ALCOHOL:  TCLO (human) – 86000 mg / m3. 

 
 ISOPROPYL ALCOHOL:  LCLO (rat) – 16000 ppm / 8 hr. 

 
 METHYL ISOBUTYL KETONE: LCLO (rat) – 4000 ppm / 15 min. 

 
CARCINOGENICITY: None of the components of this product is listed as a carcinogen by IARC, NTP, OSHA or 

ACGIH. 

 
TARGET ORGAN EFFECTS: Exposure to ethyl alcohol can cause central nervous system depression, liver damage, 

harm to the unborn fetus.  Contains methyl alcohol, which can cause permanent eye 
damage, including blindness.  Contains methyl isobutyl ketone, which may damage the 
liver, kidneys, and eyes. 

 
OTHER PERTINENT DATA:   This product is a severe eye irritant when tested on the eyes of rabbits. 
 

 
 
SECTION 9:  SPECIAL PROTECTION INFORMATION 
 
PERSONAL PROTECTIVE EQUIPMENT   

PROTECTIVE GLOVES:  Rubber. 

 
EYE PROTECTION:  Chemical safety goggles. 
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RESPIRATORY PROTECTION 
(SPECIFY TYPE): Air-supplied mask in confined areas.  Only NIOSH or MSHA approved equipment should 

be used.  

 
OTHER  
PROTECTIVE EQUIPMENT:   Protective clothing to minimize skin contact.  Eye bath and safety shower.   

 
VENTILATION 
 LOCAL EXHAUST:   To meet TLV requirements. 

 
 MECHANICAL:   (General) fans. 

 
 SPECIAL:   Use explosion-proof equipment. 

 
 OTHER:    None known. 

 
 
 
SECTION 10: SPILL, LEAK, AND DISPOSAL PROCEDURES 

 
Remove all sources of heat or ignition.  Ventilate area with explosion-proof equipment.  When feasible, remove leaking container.  Contain 
spill.  (Dilution of spill with water to raise flash point may be desirable.)  Pick up liquid for recovery or disposal when feasible.  Absorb small 
spills and residue on sand, sawdust, vermiculite or other non-flammable material. 
 

NOTE: Clean-up personnel need protection against inhalation and liquid contact. 
 
A spill or release of this material may trigger the emergency release reporting requirements under SARA, Title III (40 CFR Part 355) and / or 
CERCLA (40 CFR, Part 300).  State or local reporting requirements may differ from federal requirements.  Consult counsel for further 
guidance on your responsibilities under these laws. 
 

WASTE DISPOSAL METHODS: Waste material can be burned in a suitable incinerator or disposed of through a licensed waste 
disposal company.  Follow federal, state and local regulations. 

 
CLEAN WATER  
ACT REQUIREMENTS: Not applicable. 

 
RESOURCE CONSERVATION  
AND RECOVERY ACT (RCRA)  

REQUIREMENTS: This material has a flash point below 140°F and is therefore considered a hazardous waste 

exhibiting the characteristic of ignitability (Hazardous Waste No. D001). 

 
 
SECTION 11:  REGULATORY INFORMATION 
 
FDA:    Not applicable.  For industrial use only. 

 
USDA:    Not applicable. 

 
CPSC:    Not applicable. 

 
TSCA:    CAS#   64-17-5,  Ethyl Alcohol 
    CAS#   67-56-1,  Methyl Alcohol 
    CAS#   108-10-1,  Methyl Isobutyl Ketone 
    CAS#   67-63-0,  Isopropyl Alcohol 

 
DOT:    Regulated. 

 
PROPER SHIPPING NAME:  Denatured alcohol. 

 
HAZARD CLASS:   3 

 
LABEL REQUIRED:  Flammable. 

 
IDENTIFICATION NO:  NA 1987 

 
OTHER PERTINENT INFORMATION: Packing Group II 

 
OSHA:    Class 1B Flammable Liquid. 



                                                                        FILE NO.:              
MSDS DATE:    /    /     

PAGE 5 OF  5 

 
EPA:    Superfund Amendments and Reauthorization Act (SARA) Title III: Section 313, Supplier Notification 
 

    CHEMICAL ABSTRACT  PERCENT 
 CHEMICAL  SERVICE REGISTRY NO.  BY WEIGHT  

 
   Methanol               67-56-1         4.3 

        
 
 
SECTION 12:  SPECIAL PRECAUTIONS AND COMMENTS 
 
PRECAUTIONS TO BE TAKEN  
IN HANDLING AND STORING: WARNING:  FLAMMABLE LIQUID AND VAPORS. 
    Store and use in areas away from heat, sparks, and open flame. 
 Use with adequate ventilation. 
 Store in tightly closed containers in a cool, dry, well-ventilated, fire-resistant area. 
 Store away from oxidizing agents. 
 Store out of direct sunlight. 
 Use grounding clamps to eliminate static sparks. 
 Use non-sparking tools. 
 Avoid repeated or prolonged skin contact or breathing of vapors. 
 Eyewash stations and safety showers should be available in areas of handling and use. 

 
OTHER PRECAUTIONS: DO NOT INGEST!  Alcohol exposure enhances toxicity hazards of other materials, such as 

chlorinated hydrocarbon solvents or drugs.  Provide preplacement medical exams for industrially 
exposed workers, and visual functions, liver and kidney systems.  Provide suitable training to those 
working with denatured alcohol.  Monitor the workplace.  Keep records. 

 
REGISTRATIONS / CERTIFICATES: None. 

 
 
 
 

ChemProducts believes that the information herein is factual but it is not intended to be all inclusive.  The information relates only to the 
specific Material designated and does not relate to its use in combination with other materials or its use as to any particular process.  
Because safety standards and regulations are subject to change because ChemProducts has no continuing control over the Material, those 
handling, storing or using the Material should satisfy themselves that they have current information regarding the particular way the Material is 
handled, stored and used and that the same is done in accordance with federal, state and local law.  CHEMPRODUCTS MAKES NO 
WARRANTY, EXPRESS OR IMPLIED, INCLUDING (WITHOUT LIMITATION) WARRANTIES WITH RESPECT TO THE COMPLETENESS 
OR CONTINUING ACCURACY OF THE INFORMATION CONTAINED HEREIN OR WITH RESPECT TO FITNESS FOR ANY PARTICULAR 
USE. 
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Material Safety Data Sheet
Nitric acid, 65% MSDS

Section 1: Chemical Product and Company Identification

Product Name: Nitric acid, 65%

Catalog Codes: SLN2161

CAS#: Mixture.

RTECS: Not applicable.

TSCA: TSCA 8(b) inventory: Water; Nitric acid, fuming

CI#: Not applicable.

Synonym:   Nitric Acid, 65%

Chemical Name: Not applicable.

Chemical Formula: Not applicable.

Contact Information:

Sciencelab.com, Inc.
14025 Smith Rd.
Houston, Texas 77396

US Sales: 1-800-901-7247
International Sales: 1-281-441-4400

Order Online: ScienceLab.com

CHEMTREC (24HR Emergency Telephone), call:
1-800-424-9300

International CHEMTREC, call: 1-703-527-3887

For non-emergency assistance, call: 1-281-441-4400

Section 2: Composition and Information on Ingredients

Composition:

Name CAS # % by Weight

Water 7732-18-5 35

Nitric acid, fuming 7697-37-2 65

Toxicological Data on Ingredients: Nitric acid, fuming: VAPOR (LC50): Acute: 244 ppm 0.5 hours [Rat]. 344 ppm 0.5 hours
[Rat].

Section 3: Hazards Identification

Potential Acute Health Effects:
Very hazardous in case of skin contact (corrosive, irritant, permeator), of eye contact (irritant, corrosive), of ingestion, . Slightly
hazardous in case of inhalation (lung sensitizer). Liquid or spray mist may produce tissue damage particularly on mucous
membranes of eyes, mouth and respiratory tract. Skin contact may produce burns. Inhalation of the spray mist may produce
severe irritation of respiratory tract, characterized by coughing, choking, or shortness of breath. Prolonged exposure may
result in skin burns and ulcerations. Over-exposure by inhalation may cause respiratory irritation. Severe over-exposure can
result in death. Inflammation of the eye is characterized by redness, watering, and itching. Skin inflammation is characterized
by itching, scaling, reddening, or, occasionally, blistering.

Potential Chronic Health Effects:
CARCINOGENIC EFFECTS: Not available. MUTAGENIC EFFECTS: Not available. TERATOGENIC EFFECTS: Not available.
DEVELOPMENTAL TOXICITY: Not available. The substance may be toxic to lungs, mucous membranes, upper respiratory

http://www.sciencelab.com/
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tract, skin, eyes, teeth. Repeated or prolonged exposure to the substance can produce target organs damage. Repeated
or prolonged contact with spray mist may produce chronic eye irritation and severe skin irritation. Repeated or prolonged
exposure to spray mist may produce respiratory tract irritation leading to frequent attacks of bronchial infection.

Section 4: First Aid Measures

Eye Contact:
Check for and remove any contact lenses. In case of contact, immediately flush eyes with plenty of water for at least 15
minutes. Cold water may be used. Get medical attention immediately.

Skin Contact:
In case of contact, immediately flush skin with plenty of water for at least 15 minutes while removing contaminated clothing
and shoes. Cover the irritated skin with an emollient. Cold water may be used.Wash clothing before reuse. Thoroughly clean
shoes before reuse. Get medical attention immediately.

Serious Skin Contact:
Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek immediate medical
attention.

Inhalation:
If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get medical
attention immediately.

Serious Inhalation:
Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or waistband. If
breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth resuscitation. WARNING: It may
be hazardous to the person providing aid to give mouth-to-mouth resuscitation when the inhaled material is toxic, infectious or
corrosive. Seek immediate medical attention.

Ingestion:
If swallowed, do not induce vomiting unless directed to do so by medical personnel. Never give anything by mouth to an
unconscious person. Loosen tight clothing such as a collar, tie, belt or waistband. Get medical attention immediately.

Serious Ingestion: Not available.

Section 5: Fire and Explosion Data

Flammability of the Product: Non-flammable.

Auto-Ignition Temperature: Not applicable.

Flash Points: Not applicable.

Flammable Limits: Not applicable.

Products of Combustion: Not available.

Fire Hazards in Presence of Various Substances: of combustible materials

Explosion Hazards in Presence of Various Substances:
Explosive in presence of reducing materials, of organic materials, of metals, of alkalis. Non-explosive in presence of open
flames and sparks, of shocks.

Fire Fighting Media and Instructions: Not applicable.

Special Remarks on Fire Hazards:
Flammable in presence of cellulose or other combustible materials. Phosphine, hydrogen sulfide, selenide all ignite when
fuming nitric acid is dripped into gas. (Nitric Acid, fuming)

Special Remarks on Explosion Hazards:
Reacts exlposively with metallic powders, carbides, cyanides, sulfides, alkalies and turpentine. Can react explosively with
many reducing agents. Arsine, phosphine, tetraborane all oxidized explosively in presence of nitric acid. Cesium and rubidium
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acetylides explode in contact with nitric acid. Explosive reaction with Nitric Acid + Nitrobenzene + water. Detonation with Nitric
Acid + 4-Methylcyclohexane.  (Nitric acid, fuming)

Section 6: Accidental Release Measures

Small Spill:
Dilute with water and mop up, or absorb with an inert dry material and place in an appropriate waste disposal container. If
necessary: Neutralize the residue with a dilute solution of sodium carbonate.

Large Spill:
Corrosive liquid. Oxidizing material. Poisonous liquid. Stop leak if without risk. Absorb with DRY earth, sand or other non-
combustible material. Do not get water inside container. Avoid contact with a combustible material (wood, paper, oil,
clothing...). Keep substance damp using water spray. Do not touch spilled material. Use water spray curtain to divert vapor
drift. Use water spray to reduce vapors. Prevent entry into sewers, basements or confined areas; dike if needed. Call for
assistance on disposal. Neutralize the residue with a dilute solution of sodium carbonate. Be careful that the product is not
present at a concentration level above TLV. Check TLV on the MSDS and with local authorities.

Section 7: Handling and Storage

Precautions:
Keep locked up.. Keep container dry. Keep away from heat. Keep away from sources of ignition. Keep away from combustible
material.. Do not ingest. Do not breathe gas/fumes/ vapor/spray. Never add water to this product. In case of insufficient
ventilation, wear suitable respiratory equipment. If ingested, seek medical advice immediately and show the container or
the label. Avoid contact with skin and eyes. Keep away from incompatibles such as reducing agents, combustible materials,
organic materials, metals, acids, alkalis, moisture. May corrode metallic surfaces. Store in a metallic or coated fiberboard drum
using a strong polyethylene inner package.

Storage:
Keep container tightly closed. Keep container in a cool, well-ventilated area. Separate from acids, alkalies, reducing agents
and combustibles. See NFPA 43A, Code for the Storage of Liquid and Solid Oxidizers. Do not store above 23°C (73.4°F).

Section 8: Exposure Controls/Personal Protection

Engineering Controls:
Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapors below their respective
threshold limit value. Ensure that eyewash stations and safety showers are proximal to the work-station location.

Personal Protection:
Face shield. Full suit. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Gloves. Boots.

Personal Protection in Case of a Large Spill:
Splash goggles. Full suit. Vapor respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid
inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this
product.

Exposure Limits:
TWA: 2 STEL: 4 (ppm) from ACGIH (TLV) [United States] TWA: 2 STEL: 4 from OSHA (PEL) [United States] Consult local
authorities for acceptable exposure limits.

Section 9: Physical and Chemical Properties

Physical state and appearance: Liquid.

Odor: Acrid. Disagreeable and choking. (Strong.)

Taste: Not available.
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Molecular Weight: Not applicable.

Color: Colorless to light yellow.

pH (1% soln/water): Acidic.

Boiling Point: 121°C (249.8°F)

Melting Point: -41.6°C (-42.9°F)

Critical Temperature: Not available.

Specific Gravity: 1.408 (Water = 1)

Vapor Pressure: 6 kPa (@ 20°C)

Vapor Density: 2.5 (Air = 1)

Volatility: Not available.

Odor Threshold: 0.29 ppm

Water/Oil Dist. Coeff.: Not available.

Ionicity (in Water): Not available.

Dispersion Properties: See solubility in water, diethyl ether.

Solubility:
Easily soluble in cold water, hot water. Soluble in diethyl ether.

Section 10: Stability and Reactivity Data

Stability: The product is stable.

Instability Temperature: Not available.

Conditions of Instability: Incompatible materials

Incompatibility with various substances:
Highly reactive with alkalis. Reactive with reducing agents, combustible materials, organic materials, metals, acids.

Corrosivity:
Extremely corrosive in presence of aluminum, of copper. Non-corrosive in presence of glass, of stainless steel(304), of
stainless steel(316), of brass.

Special Remarks on Reactivity:
A strong oxidizer. Reacts violently with alcohol, organic material, turpene, charcoal. Violent reaction with Nitric acid + Acetone
and Sulfuric acid. Nitric Acid will react with water or steam to produce heat and toxic, corrosive and flammable vapors.  (Nitric
acid, fuming)

Special Remarks on Corrosivity:
In presence of traces of oxides, it attacks all base metals except aluminum and special chromium steels. It will attack some
forms of plastics, rubber, and coatings. No corrosive effect on bronze. No corrosivity data for zinc, and steel

Polymerization: Will not occur.

Section 11: Toxicological Information

Routes of Entry: Absorbed through skin. Dermal contact. Eye contact. Inhalation. Ingestion.

Toxicity to Animals:
LD50: Not available. LC50: Not available.

Chronic Effects on Humans:
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Contains material which may cause damage to the following organs: lungs, mucous membranes, upper respiratory tract, skin,
eyes, teeth.

Other Toxic Effects on Humans:
Extremely hazardous in case of inhalation (lung corrosive). Very hazardous in case of skin contact (corrosive, irritant,
permeator), of eye contact (corrosive), of ingestion, .

Special Remarks on Toxicity to Animals: LDL - Lowest Published Lethal Dose [Human] - Route: Oral; Dose: 430 mg/kg
(Nitric acid, fuming)

Special Remarks on Chronic Effects on Humans:
May cause adverse reproductive effects (effects on newborn and fetotoxicity) based on animal data. (Nitric acid, fuming)

Special Remarks on other Toxic Effects on Humans:
Acute Potential Health Effects: Skin: Severely irritates skin. Causes skin burns and may cause deep and penetrating ulcers
of the skin with a characteristic yellow to brownish discoloration. May be fatal if absorbed through skin. Eyes: Severely
irritates eyes. Causes eye burns. May cause irreversible eye injury. Ingestion: May be fatal if swallowed. Causes serious
gastrointestinal tract irritation or burns with nausea, vomiting, severe abdominal pain, and possible "coffee grounds"
appearance of the vomitus . May cause perforation of the digestive tract. Inhalation: May be fatal if inhaled. Vapor is extremely
hazardous. Vapor may cause nitrous gas poisoning. Effects may be delayed. May cause irritation of the mucous membranes
and respiratory tract with burning pain in the nose and throat, coughing, sneezing, wheezing, shortness of breath and
pulmonary edema. Other symptoms may include nausea, and vomiting. Chronic Potential Health Effects: Repeated inhalation
may produce changes in pulmonary function and/or chronic bronchitis. It may also affect behavior (headache, dizziness,
drowsiness, muscle contaction or spasticity, weakness, loss of coordinaton, mental confusion), and urinary system (kidney
faillure, decreased urinary output after several hours of

Section 12: Ecological Information

Ecotoxicity: Not available.

BOD5 and COD: Not available.

Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.

Toxicity of the Products of Biodegradation: The products of degradation are less toxic than the product itself.

Special Remarks on the Products of Biodegradation: Not available.

Section 13: Disposal Considerations

Waste Disposal:
Waste must be disposed of in accordance with federal, state and local environmental control regulations.

Section 14: Transport Information

DOT Classification: Class 8: Corrosive material

Identification: : Nitric acid UNNA: 2031 PG: II

Special Provisions for Transport: Marine Pollutant

Section 15: Other Regulatory Information

Federal and State Regulations:
New York release reporting list: Nitric acid, fuming Rhode Island RTK hazardous substances: Nitric acid, fuming Pennsylvania
RTK: Nitric acid, fuming Florida: Nitric acid, fuming Minnesota: Nitric acid, fuming Massachusetts RTK: Nitric acid, fuming
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New Jersey: Nitric acid, fuming TSCA 8(b) inventory: Water; Nitric acid, fuming SARA 302/304/311/312 extremely hazardous
substances: Nitric acid, fuming SARA 313 toxic chemical notification and release reporting: Nitric acid, fuming 65% CERCLA:
Hazardous substances.: Nitric acid, fuming: 1000 lbs. (453.6 kg);

Other Regulations: OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200).

Other Classifications:

WHMIS (Canada):
CLASS D-1A: Material causing immediate and serious toxic effects (VERY TOXIC). CLASS D-2A: Material causing other toxic
effects (VERY TOXIC). CLASS E: Corrosive liquid.

DSCL (EEC):
R8- Contact with combustible material may cause fire. R35- Causes severe burns. S23- Do not breathe gas/fumes/vapour/
spray [***] S26- In case of contact with eyes, rinse immediately with plenty of water and seek medical advice. S36- Wear
suitable protective clothing. S45- In case of accident or if you feel unwell, seek medical advice immediately (show the label
where possible).

HMIS (U.S.A.):

Health Hazard: 3

Fire Hazard: 0

Reactivity: 0

Personal Protection:

National Fire Protection Association (U.S.A.):

Health: 4

Flammability: 0

Reactivity: 0

Specific hazard:

Protective Equipment:
Gloves. Full suit. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Wear appropriate respirator
when ventilation is inadequate. Face shield.

Section 16: Other Information

References: Not available.

Other Special Considerations: Not available.

Created: 10/10/2005 10:59 AM

Last Updated: 05/21/2013 12:00 PM

The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. In no event shall ScienceLab.com be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if ScienceLab.com
has been advised of the possibility of such damages.
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SAFETY MEETING RECORD 
 
 
Project: 
Date: 
Time: 
Person Conducting the Meeting: 
 
Topics Addressed: 

• Emergency procedures, such as location of first aid kits and AED, evacuation 
routes, and meeting point location. 

• Site activities and features (as appropriate), such as moving/unloading vehicles; 
barge, ship, and rail traffic; dock precautions; conveyors; overhead structures or 
power lines; heavy equipment operations; steep armored bank conditions; 
presence of high voltage transmission lines; and facility operations.   

• Proper personal protective gear, such as foot (steel toe boots required), eye, head 
(hard hats required), ear, and hand protection, appropriate clothing, safety vests, 
and personal flotation devices (PFDs).  

• Other safety procedures and information, such as MSDS and the buddy system. 
• Spill reporting requirements and cleanup/containment procedures. 
• General housekeeping, site tidiness and material handling and storage. 
• Potential for biological hazards of direct contact with Willamette River water. 
• The occurrence of recent or on-going CSO’s and proper precautions to avoid 

potential exposure as applicable. 
• Other topics: _____________________________________________________ 

 
  
Signatures of Persons Attending Meeting: 
 
___________________________________  ____________________________________  
 
___________________________________  ____________________________________ 
 
___________________________________  ____________________________________  
 
___________________________________  ____________________________________ 
 
___________________________________  ____________________________________ 
 
___________________________________  ____________________________________  
 
___________________________________  ____________________________________ 



 

 
Appendix E 

Implementability Study Plan: 
Waterfront Activities & Use  

 

 Final Supplemental 
Remedial Investigation/Feasibility Study 

Work Plan 
  

River Mile 11 East 
Portland, Oregon 

 
October 2013 

 
 

 Prepared for 

RM11E GROUP 
 
 
 

Prepared by 

 



 

Implementability Study Plan: Waterfront Activities & Use 
Final Supplemental Remedial Investigation/Feasibility Study Work Plan Page ii 
RIVER MILE 11 EAST - PORTLAND, OREGON  October 2013 

CONTENTS 

1. Introduction ..................................................................................................................... 1 
2. Scope of Work .................................................................................................................. 1 

2.1 Task 1 - Existing and Future Waterfront Operational Activities ................. 1 
2.2 Task 2 - Historical Dredging and Fill ............................................................... 2 

2.2.1 Historical USACE Dredging .................................................................. 2 
2.2.2 Historical Private Dredging ................................................................... 2 
2.2.3 Historical Shoreline Fill and Erosion.................................................... 3 

2.3 Task 3 - Existing and Historical Waterfront Conditions ............................... 3 
2.3.1 In-water Work Windows ....................................................................... 3 
2.3.2 Shoreline Outfall and Utility Crossings ............................................... 3 

2.4 Task 4 - Summarize Potential Waterfront Activities impacts on Remedial 
Alternatives .......................................................................................................... 3 

3. Reporting .......................................................................................................................... 4 
 

LIST OF FIGURES 

Figure 1 - Existing Site Features 
 

ABBREVIATIONS AND ACRONYMS 

CERCLA Comprehensive Environmental Response, Compensation, and Liability Act 

cfs cubic feet per second 

CY cubic yard 

EPA U.S. Environmental Protection Agency 

FOIA Freedom of Information Act 

FS feasibility study 

GSI GSI Water Solutions, Inc. 

PHSS Portland Harbor Superfund Site 

RI remedial investigation 

RI/FS remedial investigation and feasibility study 

RM river mile 

SOW Statement of Work 

USACE U.S. Army Corps of Engineers 



 

Implementability Study Plan: Waterfront Activities & Use 
Final Supplemental Remedial Investigation/Feasibility Study Work Plan Page 1 
RIVER MILE 11 EAST - PORTLAND, OREGON  October 2013 

 
1. INTRODUCTION 

The Waterfront Activities & Use Implementability Study Plan, prepared by Dalton, Olmsted & 
Fuglevand, Inc. (DOF) for the River Mile 11 East (RM11E) Project Area is submitted by Cargill, 
Inc., CBS Corporation, City of Portland, DIL Trust, Glacier Northwest, Inc., and PacifiCorp, 
collectively referred to as the RM11E Group.  This Implementability Study Plan is a component 
of the Supplemental Remedial Investigation and Feasibility Study (RI/FS) Work Plan (Work 
Plan) that provides a detailed description of the work being conducted pursuant to the 
Statement of Work (SOW) contained within the Administrative Settlement Agreement and 
Order on Consent (Settlement Agreement) (U.S. Environmental Protection Agency [EPA] 
Region 10, CERCLA Docket No. 10-2013-0087).  These investigations are supplementary to the 
RI/FS for the Portland Harbor Superfund Site (PHSS) and are targeted to facilitate selection and 
design of a final remedy at the RM11E Project Area.  

RM11E Project Area is shown in Figure 1 from the SOW.  The RM11E Project Area lies between 
RM 10.9 and 11.6 along the eastern bank of the Willamette River and includes the Area of 
Potential Concern (AOPC) 25 (from the Draft FS for Portland Harbor) and the riverbank area to 
the top of the bank.  The shoreline area includes numerous waterfront structures and public and 
private stormwater outfalls. 

Existing waterfront facilities within the RM11E Project Area include the following, whose 
locations are shown in Figure 1: 

• Cargill, Inc. 
• Unkeles Family LLC 
• Glacier Northwest, Inc. 
• Ross Island Sand & Gravel, Inc. 
• Herman Stan 
• Sakrete of Pacific Northwest   
• PacifiCorp submerged Centennial Mills cable crossing 

The objective of the waterfront activities and use study is to determine the extent to which 
shipping activities and vessel traffic, working dock and marine operations, existing and future 
dredging, and other waterfront activities and conditions may impact the selection and long-
term viability of remedial actions.  Waterfront activities and conditions include: in-water work 
windows, dock operations and vessel calls, outfalls, and utility crossings.   

 

2. SCOPE OF WORK 

2.1 TASK 1 - EXISTING AND FUTURE WATERFRONT OPERATIONAL ACTIVITIES 

Remediation activities may take place in the vicinity of working marine facilities in the RM11E 
Project Area.  Facility operators, as well as tug and vessel captains, will be interviewed, as 
available, and available information gathered regarding the following for each property: 
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• Current and planned future waterfront operations 
• Frequency, duration, and variability of vessel calls by season, including records of vessel 

docking when available 
• Critical operational periods of waterfront facilities 
• Size (class) and draft of calling vessels 
• Docking methods, with or without tug assist 
• Characteristics, design studies, drawings and engineering assessments of waterfront 

structures (docks, retaining walls, outfalls, etc.) as well as their age, construction, 
function, and planned upgrades 

• Historical records regarding private dredging and description of possible future 
dredging 

• Shoreline stability history and concerns, engineering/geotechnical studies, existing and 
planned shoreline stabilization measures  

2.2 TASK 2 - HISTORICAL DREDGING AND FILL 
Historical dredge and fill records provide insight into potential remedial alternative 
implementability impacts because of the different material types that may be encountered in 
areas that have been previously dredged and have filled in naturally (sedimentation), areas that 
have never been dredged (native material), and areas that have anthropogenic fill (possible 
trash and debris). 

2.2.1 HISTORICAL USACE DREDGING 
Historical USACE dredging records and hydrographic surveys in the RM11E area from the 
Portland District will be obtained through a file review or a Freedom of Information Act (FOIA) 
request.  Records are anticipated to be available from 1951 to 1997.  The area’s dredging history 
will be summarized in a figure and presented on a table indicating: Year, Quantity, Dredging 
Location, Disposal Location, and Type of Dredge.  Available information regarding chemical 
and physical properties of sediment from past dredging projects within the RM11E area will be 
compiled.    

Where possible, hydrographic survey data will be evaluated to determine the extent and depth 
of each major dredging event that occurred within the RM11E Project Area.  Multiple historical 
hydrographic surveys will be evaluated to map the deepest known elevations of the river bed 
and for comparison with existing bed elevations.  The deepest elevations will be shown in plan 
view and cross section views.    

2.2.2 HISTORICAL PRIVATE DREDGING 
Information about historical dredging activities, such as dredge studies and plans, dredge 
contracts, and pre- and post- dredging surveys, will be requested from waterfront property 
owners/operators.  Where such information is not available, historical permits for private 
dredging events will be obtained from the Portland District of USACE through file review or a 
FOIA request.  Hydrographic survey data will be combined with the USACE records to map 
deepest historical bed elevations and evaluated, to the extent possible, to determine the extent 
and depth of each major dredging event.  The area’s dredging history will be summarized in a 
figure and presented on a table indicating: Year, Quantity, Dredging Location, Disposal 
Location and Type of Dredge where known.  Available information regarding chemical and 
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physical properties of sediment from past dredging projects within the RM11E area will be 
compiled. 

2.2.3 HISTORICAL SHORELINE FILL AND EROSION 
Changes in shoreline alignment over time will be evaluated by mapping changes to the top of 
bank and near shore slopes where possible from the following sources: 

• Bathymetric Surveys – The near shore component of historical bathymetric surveys, will 
be compiled and mapped with cross-section views generated at multiple points in time 
to provide an indication of historical filling or erosion along the shoreline. 

• Aerial Photographs – Historical aerial photographs will be geo-registered and the top of 
bank will be mapped over multiple years and presented in plan view to provide an 
indication of historical filling or erosion along the shoreline.  

• Interviews - Property owners will be asked to provide information about historical 
shoreline modifications, or known shoreline instability (if applicable).  

2.3 TASK 3 - EXISTING AND HISTORICAL WATERFRONT CONDITIONS 

2.3.1 IN-WATER WORK WINDOWS 
The Willamette River in-water work windows and environmental closures will be tabulated.  
Restrictions on work hours from City noise ordinances, if any, will be investigated and 
tabulated.  The work windows and restrictions along with facility operational requirements will 
be used to establish the dates and times when in-water work can be undertaken.   

2.3.2 SHORELINE OUTFALL AND UTILITY CROSSINGS 
Shoreline outfall locations will be tabulated and presented on site maps.  Readily available 
records will be reviewed to identify historical changes in outfall locations, outfalls that have 
been abandoned or may be abandoned in the future, and outfalls that are no longer in service.  
Known physical characteristics (size, age, drainage area, etc.) of the outfalls will also be 
included. 

Submerged utility crossings may impact remedial alternative implementability by limiting 
depth of dredging unless the utility is either relocated or covered with backfill after dredging.  
Shoreline and river-crossing utilities through the project will be investigated through shoreline 
observations and the review of public and private utility maps.  The alignment of the 
submerged Centennial Mills Cable Crossing across the river will be mapped using a radio 
detection system, as described in the Mapping Study Plan (Appendix F).   

2.4 TASK 4 - SUMMARIZE POTENTIAL WATERFRONT ACTIVITIES IMPACTS ON 
REMEDIAL ALTERNATIVES 

Based upon the information gathered, the physical, structural, security, operational, and other 
constraints that may be imposed on the election and long-term viability of potential remedial 
actions (including consideration of temporary or permanent waterfront structure removal) 
resulting from waterfront-related activities and site conditions will be compiled, discussed, and 
presented in figures and maps.   
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3. REPORTING 

The Waterfront Activities & Use Report will include the following: 

• Existing and planned future waterfront operations, summarized in tables and figures   
• Existing and planned waterfront structures and utilities, summarized in figure(s) 
• Historical and planned dredging (USACE and private), summarized in tables and 

figures.  
• Historical deepest-recorded bed elevations, summarized in figures 
• Historical shoreline progression (fill and erosion) summarized in tables and figures. 
• In-water work windows and restrictions, summarized in table(s) 
• Evaluation of waterfront activities and site conditions on the implementability of 

various remedial actions. 
• GIS files of the GIS-based figures will be provided to EPA upon request. 
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1. INTRODUCTION  

The Mapping Study Plan, prepared by David Evans and Associates, Inc. (DEA) for the River 
Mile 11 East (RM11E) Project Area is submitted by Cargill, Inc., CBS Corporation, City of 
Portland, DIL Trust, Glacier Northwest, Inc., and PacifiCorp, collectively referred to as the 
RM11E Group.  This engineering study plan is a component of the Supplemental Remedial 
Investigation and Feasibility Study (RI/FS) Work Plan (Work Plan) that provides a detailed 
description of the work being conducted pursuant to the Statement of Work (SOW) 
contained within the Administrative Settlement Agreement and Order on Consent 
(Settlement Agreement) (U.S. Environmental Protection Agency [EPA] Region 10, CERCLA 
Docket No. 10-2013-0087).  These investigations are supplementary to the RI/FS for the 
Portland Harbor Superfund Site (PHSS) and are targeted to facilitate selection and design of 
a final remedy at the RM11E Project Area.  

RM11E Project Area is shown in Figure 1 from the SOW.  The RM11E Project Area lies 
between RM 10.9 and 11.6 along the eastern bank of the Willamette River and includes the 
Area of Potential Concern (AOPC) 25 (from the Draft FS for Portland Harbor) and the 
riverbank area to the top of the bank.  The shoreline area includes numerous dock structures 
and public and private stormwater outfalls. 

The primary objective of the mapping component is to compile existing geospatial data and 
collect supplemental data to develop a comprehensive set of map products that can be used 
to assess the implementability of remedial alternatives. Mapping products will include: 

• A terrain model of existing conditions combining upland topography and riverbed 
bathymetry to evaluate slope stability, containment options, constructability, and 
other key implementability factors. 

• A mapping of existing dock structures and supporting piles at Cargill and Glacier to 
support the implementability analysis relative to dock stability, constructability and 
selection of remedial alternatives. 

• Map significant debris and submerged pilings on the riverbed in the RM11E Project 
Area to evaluate the potential impact on implementability of remedial alternatives.  

• Map identified submerged utilities that could impact remedial dredging alternatives. 
• Compile bathymetric surveys and model changes between surveys that were 

conducted over an eight year period from 2002 to 2009 by the Lower Willamette 
Group (LWG) in Portland Harbor to evaluate riverbed and slope stability. 

There is a wide array of available topographic and bathymetric data consisting of 
multibeam sonar bathymetric data, airborne topographic LiDAR and vessel-based LiDAR 
that can support the mapping objectives. 

 

2. SCOPE OF WORK 

The following outlines the tasks required to meet the stated mapping objectives. 

 



 

Implementability Study Plan: Mapping  
Final Supplemental Remedial Investigation/Feasibility Study Work Plan Page 2 
River Mile 11 East - Portland, Oregon  October 2013 

 TASK 1 – PROCESS EXISTING VESSEL LIDAR DATA 2.1
The vessel-based LiDAR raw data will be processed into point cloud data of dock structures, 
supporting piling and other significant features detected above the water surface. In 
addition, shoreline data will be evaluated and processed to fill data gaps and assess 
accuracies of airborne topographic data. These data will be used in the composite terrain 
model (existing condition) including the dock structures.  

 TASK 2 – ACQUIRE SUPPLEMENTAL DATA 2.2
This task includes the acquisition and processing of additional data to supplement vessel 
LiDAR data on the dock structures and fill additional data gaps in the terrain model. 
Existing information from Cargill and Glacier will be compiled, and a data acquisition 
program that includes terrestrial high-definition stationary laser scanning, the collection of 
upland bank cross-section data along four cross-sections to provide an assessment of 
topographic LiDAR data, and the collection of single beam bathymetric data will be used as 
needed to supplement existing data and meet project objectives. This effort may require 
access to the dock structures and shoreline at Cargill and Glacier.  

Methods used for this task include use of a Leica ScanStation P20 (a stationary high 
definition laser scanner, a conventional land survey total station to acquire bank profile 
data, and a single beam echosounder integrated with kinematic GPS to supplement near 
shore bathymetry. For detailed information on high definition laser scanning view the Leica 
Geosystems sites at:  

http://hds.leica-
geosystems.com/downloads123/hds/hds/ScanStation_P20/brochures-
datasheet/Leica_ScanStation_P20_DAT_en.pdf 

http://psg.leica-geosystems.us/page/learn/ 

or the David Evans and Associates, Inc. webpage at:  

http://www.deainc.com/category_services.aspx?category=6 

The stationary high definition laser scanner will be placed at strategic locations on the dock 
structures, shoreline and upland bank to acquire line-of-sight high resolution point cloud 
data. Control will be set to register point cloud data for ready integration with existing data. 

The high-definition stationary scanning will be acquired during a lower river level period in 
an attempt to map remnant pilings and acquire additional topographic data along exposed 
sections of the shoreline.  

Bank profile data will be collected along with up to four cross-sections in areas with dense 
vegetation to verify the bank profile mapped with airborne LiDAR. The data will be 
acquired by brushing lines and collecting ground elevations by conventional topographic 
methods using a land survey total station, or other conventional methods to acquire cross-
section data, and will be limited to slopes the survey crew can safely traverse.  

Single beam bathymetric data will be acquired near the shoreline in areas with sparse 
multibeam coverage to better define river bed elevations. 

http://hds.leica-geosystems.com/downloads123/hds/hds/ScanStation_P20/brochures-datasheet/Leica_ScanStation_P20_DAT_en.pdf
http://hds.leica-geosystems.com/downloads123/hds/hds/ScanStation_P20/brochures-datasheet/Leica_ScanStation_P20_DAT_en.pdf
http://hds.leica-geosystems.com/downloads123/hds/hds/ScanStation_P20/brochures-datasheet/Leica_ScanStation_P20_DAT_en.pdf
http://psg.leica-geosystems.us/page/learn/
http://www.deainc.com/category_services.aspx?category=6
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The data will be processed into point data on project horizontal and vertical datum and will 
be verified against and integrated with existing data. This task also includes integration of 
the supplemental data for refinement of the project terrain model.  

 TASK 3 – DOCK STRUCTURES AND PILING AT CARGILL AND GLACIER 2.3

This task includes using existing vessel LiDAR and multibeam bathymetric data as well as 
newly acquired terrestrial high definition laser scan point cloud data into illustration of the 
Cargill and Glacier docks. This existing data will be used to locate structures in cross-
sections and will reduce the effort that would be required to manually locate structures. 
Data representing structures above the dock surface will not be processed. 

 TASK 4 – MAP SUBMERGED ELECTRICAL DISTRIBUTION CABLE CROSSING 2.4

This task includes non-intrusive mapping methods in an attempt to locate and map the 
Centennial Mills Cable Crossing over the submerged portion of the project site. The primary 
method for the detection of the cable crossing will be the use of a radio detection system 
with a submersible antenna towed from the survey vessel near the river bed. During to the 
survey, PacifiCorp, the owner of the distribution cable crossing will mark the location of the 
cable crossing on the upland area of the RM11E Project Area and facilitate radio detection 
by inducing a tone at a set frequency on energized cables. DEA will provide the tone 
inducting equipment for placement on the cables by PacifiCorp’s representative during the 
submarine detection operations.  The radio detection system will only provide horizontal 
location of the cable crossing and will not provide burial depth information.  

The secondary detection method includes the use of a chirp subbottom profiler. The 
subbottom profiler will be towed near the river bed in an attempt to identify the cables in 
the subbottom profile data, and thereby identify the location and burial depth of the cables. 

The success of both of these methods is site-dependent. Characteristics of the sediment in 
which the cable crossing is buried as well as the ability of the cables to transmit an induced 
tone will impact the results of this task.   

The radio detection cable location used for this task is identical to methods used for upland 
cable and pipe radio detection with the exception that a submersible marine antenna will be 
used.  

A signal generator will be placed on the end of the cable and set to generate an 8 kHz signal, 
or other appropriate frequency. A radio detection system, model RD8000 or equivalent, will 
be deployed from the survey vessel. The system will be equipped with a remote 
submersible antenna which will be attached to a weight and deployed using the hydraulic 
winch on the vessel A-frame. The submersible antenna will be towed between 5 and 10 feet 
above the bottom at a dead slow speed such that the deployment stays vertical with the GPS 
antenna secured to the A-frame. The cable locate signal will be logged in Trition Isis 
software, or equivalent data logging software. Data will be acquired by running lines 
perpendicular to the crossing at discrete intervals to map the cables horizontal position at 
peak signal strength during the cross-section. Each cross-section will be run in opposing 
directions to validate the position of the strongest signal. 
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For more information on cable location using radio detection, visit:  

http://www.radiodetection.com/products_det.asp?sec_id=2689&art_id=6375 

In an attempt to map the depth of the cable, an EdgeTech Chirp subbottom profiler will be 
used. DEA has used the EdgeTech 3200 Chirp subbottom profiler with an SB-424 towfish in 
the past to penetrate riverbed sediments in Portland Harbor and the Columbia River to 
locate buried pipelines and map unconsolidated sediments beneath the riverbed. For more 
detailed information on the 3200 chirp subbottom profiler visit: 

http://www.edgetech.com/edgetech/gallery/item/3200-xs-sub-bottom-profiling-
system 

 

 TASK 5 – MAP SUBMERGED DEBRIS AND SAV 2.5

Multibeam sonar data will be reviewed for sonar contacts on debris and submerged piling 
and modeled into objects for mapping debris.    

While there is no known evidence of submerged aquatic vegetation (SAV) in the project 
area, the sonar data will be processed and reported for evidence of SAV. 

 

 TASK 6 – MODEL PRIOR LWG BATHYMETRIC SURVEYS IN AUTOCAD 2.6

Periodic bathymetric surveys and changes between surveys conducted over an eight year 
period from 2002 to 2009 by the Lower Willamette Group (LWG) in Portland Harbor will be 
compiled.  This data will be used to evaluate changes in the shoreline and riverbed over the 
study period. 

 

3. REPORTING 

Reporting will consist of the delivery of map products along with supporting metadata. 

These deliverables will consist of digital files, georeferenced TIFF images, and associated 
metadata. Specific deliverables will consist of the following products: 

• Composite surface terrain model with bounding polygons delineating disparate data 
sets with text blocks defining metadata for each data set. 

• Contours at 1-foot intervals from composite surface. 
• Shapes of dock structures, supporting piles and old submerged piles at Cargill and 

Glacier facilities. 
• Polygons delineating significant submerged debris and SAV, if any. 
• Location of detected submerged distribution cable crossing at the Centennial Mills. 
• Surface terrain models of prior LWG bathymetric surveys.  
• GIS files of the GIS-based figures will be provided to EPA upon request. 
 

http://www.radiodetection.com/products_det.asp?sec_id=2689&art_id=6375
http://www.edgetech.com/edgetech/gallery/item/3200-xs-sub-bottom-profiling-system
http://www.edgetech.com/edgetech/gallery/item/3200-xs-sub-bottom-profiling-system
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1. INTRODUCTION 

The Debris Implementability Study Plan, prepared by Dalton, Olmsted & Fuglevand, Inc. (DOF) 
for the River Mile 11 East (RM11E) Project Area is submitted by Cargill, Inc., CBS Corporation, 
City of Portland, DIL Trust, Glacier Northwest, Inc., and PacifiCorp, collectively referred to as 
the RM11E Group.  This Implementability Study Plan is a component of the Supplemental 
Remedial Investigation and Feasibility Study (RI/FS) Work Plan (Work Plan) that provides a 
detailed description of the work being conducted pursuant to the Statement of Work (SOW) 
contained within the Administrative Settlement Agreement and Order on Consent (Settlement 
Agreement) (U.S. Environmental Protection Agency [EPA] Region 10, CERCLA Docket No. 10-
2013-0087).  These investigations are supplementary to the RI/FS for the Portland Harbor 
Superfund Site (PHSS) and are targeted to facilitate selection and design of a final remedy at the 
RM11E Project Area.  

RM11E Project Area is shown in Figure 1 from the SOW.  The RM11E Project Area lies between 
RM 10.9 and 11.6 along the eastern bank of the Willamette River and includes the Area of 
Potential Concern (AOPC) 25 (from the Draft FS for Portland Harbor) and the riverbank area to 
the top of the bank.  The shoreline area includes numerous dock structures and public and 
private stormwater outfalls. 

The objective of the debris study is to use the products of the Mapping Study (Appendix F) to 
estimate the type and volume of debris at mapped locations, and evaluate the potential effect of 
the debris on the implementability of remedial alternatives.   

 

2. SCOPE OF WORK 

2.1 TASK 1 - REVIEW EXISTING SITE DEBRIS DATA 

2.1.1 MAPPING OF HISTORICAL STRUCTURES 
Historical structures will be mapped using historical aerial photography showing historical 
shoreline buildings, docks and structures.  Historical photography will be acquired as part of 
the Waterfront Activities & Use Study (Appendix E).   

2.1.2 IMAGING 
Polygons of major debris areas will be generated as a Mapping Study product (Appendix F). 

2.1.3 INTERVIEWS 
Interviews with local dredge operators and others familiar with the area will be conducted 
regarding debris in the RM11E Project Area. 

2.1.4 CORING DATA 
Previous in-water sampling results (such as refusal) will be compiled regarding potential 
subsurface debris. 
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2.2 TASK 2 - COMPILE AND MAP DEBRIS DATA 
The results of the debris investigations will be combined with the mapping data to create a map 
of debris suitable for use in evaluating the impact of the debris on potential remedial 
alternatives. 

 

3. REPORTING 

3.1 DEBRIS REPORT 
The Debris Report will include the following: 

• Approach Description. 

• Summary of Data Sources Reviewed. 

• Summary of Data Collected. 

• Description of nature and location of different classes of debris, such as rubble concrete, 
abandoned pilings, sunken vessels, and undifferentiated objects that are present within 
the RM11E Project Area. 

• Recommendations as to whether additional investigation is needed to further identify 
the presence of debris within the RM11E Project Area. 

3.2 DEBRIS FIELD(S) MAP 

A debris field map will be prepared showing: 

• Site plan of historical shoreline structures overlain on the existing site. 

• Site plan of current river bed debris and remnant structures. 

• Site plan delineating areas with debris and/or remnant structures that have the 
potential to interfere with future planned remedial actions, such as dredging and 
capping.  
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1. INTRODUCTION 

The Geotechnical Implementability Study Plan, prepared by Geotechnical Resources, Inc. (GRI) 
for the River Mile 11 East (RM11E) Project Area is submitted by Cargill, Inc., CBS Corporation, 
City of Portland, DIL Trust; Glacier Northwest, Inc., and PacifiCorp, collectively referred to as 
the RM11E Group.  This Implementability Study Plan is a component of the Supplemental 
Remedial Investigation and Feasibility Study (RI/FS) Work Plan (Work Plan) that provides a 
detailed description of the work being conducted pursuant to the Statement of Work (SOW) 
contained within the Administrative Settlement Agreement and Order on Consent (Settlement 
Agreement) (U.S. Environmental Protection Agency [EPA] Region 10, CERCLA Docket No. 10-
2013-0087).  These investigations are supplementary to the RI/FS for the Portland Harbor 
Superfund Site (PHSS) and are targeted to facilitate selection and design of a final remedy at the 
RM11E Project Area.  

RM11E Project Area is shown in Figure 1 from the SOW.  The RM11E Project Area lies between 
RM 10.9 and 11.6 along the eastern bank of the Willamette River and includes the Area of 
Potential Concern (AOPC) 25 (from the Draft FS for Portland Harbor) and the riverbank area to 
the top of the bank.  The shoreline area includes numerous dock structures and public and 
private stormwater outfalls. 

The primary objective of the geotechnical study will be to assess and address geotechnical and 
slope stability considerations for the shoreline and offshore areas associated with the 
remediation alternatives being considered for the RM11E project.  Existing conditions, 
topography, bathymetry, and subsurface conditions, vary along the length of the RM11E Project 
Area and will be evaluated as part of the study.   

 

2. SCOPE OF WORK 

2.1 TASK 1 - COMPILE AND SUMMARIZE EXISTING GEOTECHNICAL INFORMATION 
This scope will include review of existing geotechnical explorations, sediment sampling 
explorations, and or other explorations available from waterfront property owners/operators.  
The purpose of this review is to collect readily available geotechnical data from the project area 
to supplement the data from the proposed geotechnical borings to be completed in Task 2. 

2.2 TASK 2 – PERFORM ADDITIONAL EXPLORATIONS 
Three geotechnical borings will be drilled to depths of about 80 to 100 feet from the existing 
ground surface.  The proposed locations are described in Table 1 and shown in Figure 1.  The 
borings will extend into firm native materials extending below the elevation of the river bottom.  
The primary purpose of the new borings is to refine the geologic cross sections, obtain 
additional geotechnical information, and to help establish the extent of historical slope 
movements that have occurred on the upstream portions of the RM11E Project Area as this may 
impact remedial options.  At each of the boring locations: 
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• Boring logs will be completed to record visual classification of samples, geotechnical 
observations and environmental observations. 

• Slope inclinometer casing will be installed. 
• Baseline inclinometer readings will be recorded after installation. 
• Additional inclinometer readings to record any ground movement will be taken 6 

months after initial readings. 

Geotechnical testing on samples obtained from the borings will be limited to the following: 

• Moisture contents 
• Washed 200 grain size analyses 
• Atterberg limits 

Drilling will be completed with mud-rotary or sonic drilling equipment, depending upon site 
conditions.  If mud rotary drill equipment is used, Standard Penetration Test blow count 
measurements and samples or Shelby tube samples will be taken at about 5-foot intervals to the 
bottom of the boring (80-100 feet below ground surface).  Sonic drilling techniques are being 
considered for areas with large amounts of debris and obstructions in the fill, which can prevent 
mud-rotary drilling from reaching the proposed depths.   

In advance of drilling, site documents provided by the utility or property owners identifying 
subsurface features and underground services will be reviewed and boring location adjusted 
accordingly. The proposed drill locations will be staked for utility locate surveys. Utility locates 
within a 50-foot radius of each staked location will be requested through the Oregon Utility 
Notification Center (One Call Locates). A private utility locator will also be commissioned at all 
locations.   

After utilities are marked, each site will be evaluated for potential utility or drilling equipment 
conflicts before drilling. In the event of a potential conflict, an alternate drilling location will be 
selected. Another utility locate will be conducted if the nearest alternate location is outside of 
the previously marked 50-foot radius. Each borehole location will be pre-excavated by vacuum 
excavation or air-knife to depths of approximately 5 feet and at up to three closely spaced 
locations within the 50-foot radius to clear potential utility conflicts, reduce the likelihood of 
impact to shallow underground utilities, and offer alternative drilling locations in the event of 
refusal (i.e., depth or point at which borehole drilling cannot be advanced to target depth).  
Vacuum truck excavation will be coordinated with the groundwater monitoring well 
installation program being completed (see Appendix B to the Work Plan).  

As shown in Figure 1, the three proposed boring locations have been spaced within the project 
area to complement existing data and limit impacts to ongoing operations.  If access is not 
obtained, then an alternative location will be coordinated with EPA. 

Table 1 Geotechnical Borings 

Boring ID Location Objective 

#1 Near top of bank, northwest of the 
Glacier Northwest dome inside the 

Obtain geotechnical information for 
cross-section in the vicinity of mapped 
contamination in the river at this 
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Boring ID Location Objective 

fence. location.  Inclinometer will also be 
installed.   Soil samples from Boring #1 
will be archived. 

#2 On the Unkeles Family property, near 
its boundary with Glacier Northwest 

Obtain geotechnical information for 
cross-section in the vicinity of mapped 
contamination in the river at this 
location. Inclinometer will also be 
installed to help evaluate extent of slope 
movements occurring upstream.   

#3 Northwest end of the Cargill property 
near the existing former ship trestle 

Install inclinometer and obtain 
geotechnical information for cross-
section in the vicinity of mapped 
contamination in the river at this 
location. Inclinometer will also be 
installed to help evaluate extent of slope 
movements occurring upstream.   

 

Inclinometer readings will be compared to movements observed in existing inclinometers 
located upstream on the Cargill property.  The closest existing inclinometer is located about 200 
ft. upstream of boring No. 3 near the trestle dock access and the north end of the silos at Cargill.   

2.3 TASK 3 - DEVELOP CROSS SECTIONS 

Using available survey, geological, and geotechnical information, at least three (3) typical cross 
sections that merge the existing bathymetry and topography along the alignment will be 
developed.  The cross sections will extend from the uplands through offshore structures and to 
the river bottom to show both shoreline stratigraphy and sediment material types (from prior 
sediment cores).  The final locations of these cross sections will be selected after review of the 
available topography and subsurface information.   

These cross sections will be used to develop a conceptual model of slope stability and be used as 
the basis for discussion of the slope stability risks associated with various remediation 
alternatives.  Diagrams and discussion of the risks associated with fill placement, excavation at 
the toe of slope, existing pile removal, etc., will be a primary focus of this task.  The diagrams 
will be used to illustrate the existing riverbank conditions, “rules-of-thumb” for stable 
riverfront slopes, the potential impacts of temporary excavations, and offsets from existing 
structures to limit the risk of additional slope instability.  Detailed quantitative slope stability 
modeling will not be completed as part of this scope of work.   

2.4 TASK 4 - DEVELOP EARTH PRESSURES FOR STRUCTURAL ANALYSES 

Using the cross sections and assumed stable slopes generated as part of Task 3, draft earth 
pressure diagrams will be prepared for use in evaluating the potential impacts of slope 
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movements on existing structures (see Appendix I).  The following information will be 
provided for structural analyses: 

• Active, at-rest, and passive design pressures for the structures.  
• Geotechnical loads on wall tie-backs.  
• Geotechnical loads on piles.  
• Summary table of known geotechnical parameters of tested soil from the 3 

geotechnical borings and from previous site investigations.  

 

3. REPORTING 

The following will be included in the geotechnical report:   

• Summary of available existing geotechnical data collected within the area. 
• Geotechnical data including three additional explorations and detailed boring logs. 
• Summary of inclinometer readings. 
• A minimum of three (3) representative geologic cross sections along the alignment to 

help present existing conditions and conceptual slope stability risks. 
• Assessment of slope stability considerations along the RM11E shoreline and offshore 

structures and associated potential impacts of various remedial options (capping and 
dredging) on shoreline stability. 

• Description of sediment bed strength and sediment slope stability with regard to 
potential bank sloughing during dredging and potential disturbance during 
capping.    

• Present concepts to limit the potential adverse impacts of dredging or capping, such 
as setting dredge cuts back from structures or slope, limits to the position and 
steepness of dredge cuts to protect slope and structure stability, and establishing 
conceptual cap configurations compatible with shoreline slopes. 

• GIS files of the GIS-based figures will be provided to EPA upon request. 
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1. INTRODUCTION 

The Structural Implementability Study Plan, prepared by KPFF Consulting Engineers (KPFF) 
for the River Mile 11 East (RM11E) Project Area is submitted by Cargill, Inc., CBS Corporation, 
City of Portland, DIL Trust, Glacier Northwest, Inc., and PacifiCorp, collectively referred to as 
the RM11E Group.  This Implementability Study Plan is a component of the Supplemental 
Remedial Investigation and Feasibility Study (RI/FS) Work Plan (Work Plan) that provides a 
description of the work being conducted pursuant to the Statement of Work (SOW) contained 
within the Administrative Settlement Agreement and Order on Consent (Settlement 
Agreement) (U.S. Environmental Protection Agency [EPA] Region 10, CERCLA Docket No. 10-
2013-0087).  These investigations are supplementary to the RI/FS for the Portland Harbor 
Superfund Site (PHSS) and are targeted to facilitate selection and design of a final remedy at the 
RM11E Project Area.  

RM11E Project Area is shown in Figure 1 from the SOW.  The RM11E Project Area lies between 
RM 10.9 and 11.6 along the eastern bank of the Willamette River and includes the Area of 
Potential Concern (AOPC) 25 (from the Draft FS for Portland Harbor) and the riverbank area to 
the top of the bank.  The shoreline area includes numerous dock structures and public and 
private stormwater outfalls. 

The purpose of the structural study will be to evaluate the potential effects of dredging and 
capping alternatives on the existing waterfront and offshore structures (e.g. docks).  The 
structural study will be based upon drawings provided by the property owners for shoreline 
structures, when available.  It does not include development of as-built drawings or condition 
analyses of structures.  An overview of potential impacts will be provided for structures for 
which drawings are not available. 

2. SCOPE OF WORK 

2.1 TASK 1 – ACQUIRE EXISTING INFORMATION 
A request for available drawings of existing structures will be made to the waterfront property 
owners (Cargill, Unkeles Family, Glacier, Ross Island, and Herman Stan).  To the extent it is 
readily available, information regarding dock construction materials, foundations, and other 
surface and subsurface components, repair history, and design details will be compiled.  

Field investigations and testing to obtain the information required to perform a structural 
evaluation are not part of the Structural Implementability Study. 

2.2 TASK 2 - ANALYSES 
The structural study will analyze the potential impacts of remedial scenarios (dredging, 
capping) on the existing waterfront and offshore structures under existing conditions. 

2.2.1 APPLY GEOTECHNICAL ANALYSIS 
The structural study will use the geotechnical information listed below (from the Geotechnical 
Implementability Study - Appendix H) in the structural analyses:   

• Active, at-rest, and passive design pressures for the structures. 
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• Geotechnical loads on wall tie-backs.  

• Geotechnical loads on piles. 

• Summary table of known geotechnical parameters of tested soil from three (3) borings 
(Appendix H scope of work) and from previous site investigations. 

2.2.2 STRUCTURAL ANALYSES ON EXISTING WALLS 
The analyses will include the following: 

• Increased lateral earth pressures during temporary construction and under final 
conditions for dredging and capping.  

• Reduced toe passive pressures during temporary construction and under final 
conditions for the two dredging and one capping elevation loading.  

2.2.3 STRUCTURAL ANALYSES ON EXISTING DOCKS AND PIERS 
The analyses will include the following: 

• Lateral earth pressures on piles from dredging and capping in front of the docks during 
temporary construction and under final conditions for dredging and capping. 

• Modified pile embedment during temporary construction and under final conditions for 
dredging. 

2.3 TASK 3 – PRELIMINARY GUIDANCE 
Preliminary guidance to mitigate possible adverse effects of dredging or capping on the existing 
structures will be developed, such as limiting the extent of dredging next to structures, limiting 
the scope of capping beneath structures, and/or structural reinforcement.  

3. REPORTING 

A technical memorandum will be prepared summarizing the results of the structural study.  For 
each of the existing waterfront and offshore structures the following information will be 
provided: 

• Description of the existing structural documents used as the basis of the structural 
engineering analysis. 

• Description of each existing structure including type of construction and its apparent 
existing structural condition based upon visual observations. 

• Description of the data and approach applied to structural analyses.  

• The potential impacts on the structures of dredging to two proposed elevations1 and 
one proposed capping elevation (3 conditions) in the immediate vicinity of each 
structure.  

                                                      
1 Elevations of potential dredging will be identified during the Implementability Study based on the possible range of 
dredging depths.  One elevation will be based on the likely deepest extent of impacted sediment, and a second depth 
based on an intermediate depth.  
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• Preliminary guidance to mitigate adverse impacts of dredging or capping on each 
structure.  

• Consideration of the temporary or permanent removal of waterfront and offshore 
structures.  

• GIS files of the GIS-based figures will be provided to EPA upon request. 

• Digital copies (PDF) of existing structure drawings and engineering assessments of 
structures will be provided on CD to EPA.  
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1. INTRODUCTION 

The Hydrodynamic Evaluation Implementability Study Plan, prepared by Dalton, Olmsted & 
Fuglevand, Inc. (DOF) for the River Mile 11 East (RM11E) Project Area, is submitted by Cargill, 
Inc., CBS Corporation, City of Portland, DIL Trust, Glacier Northwest, Inc., and PacifiCorp, 
collectively referred to as the RM11E Group.  This Implementability Study Plan is a component 
of the Supplemental Remedial Investigation and Feasibility Study (RI/FS) Work Plan (Work 
Plan) that provides a detailed description of the work being conducted pursuant to the 
Statement of Work (SOW) contained within the Administrative Settlement Agreement and 
Order on Consent (Settlement Agreement) (U.S. Environmental Protection Agency [EPA] 
Region 10, CERCLA Docket No. 10-2013-0087).  These investigations are supplementary to the 
RI/FS for the Portland Harbor Superfund Site (PHSS) and are targeted to facilitate selection and 
design of a final remedy at the RM11E Project Area.  

RM11E Project Area is shown in Figure 1 from the SOW.  The RM11E Project Area lies between 
RM 10.9 and 11.6 along the eastern bank of the Willamette River and includes the Area of 
Potential Concern (AOPC) 25 (from the Draft FS for Portland Harbor) and the riverbank area to 
the top of the bank.  The shoreline area includes numerous dock structures and public and 
private stormwater outfalls. 

The hydrodynamic evaluation study will address how river dynamics related to flow patterns, 
wind-generated waves, vessel wakes and propeller (prop) wash may impact future remedial 
actions in the RM11E Project Area.   

2. SCOPE OF WORK 

The hydrodynamic evaluation study will focus on readily available data, previously generated 
and collected for the Portland Harbor and other sites, and from USGS.  Historical evaluations 
that were conducted on a regional level (e.g., the Portland Harbor consideration of vessel sizes, 
was based on Portland Harbor as a whole), will be evaluated regarding its applicability to the 
RM 11E Project Area. 

2.1 TASK 1 – COMPILE AND REVIEW EXISTING HYDRODYNAMIC DATA 
The methods and analysis assumptions used in the Portland Harbor FS Appendix Hc, along 
with other locally available hydrodynamic data sources, will be evaluated to determine the 
relevance of these historical evaluations to the RM11E Project Area.  This analysis will include 
review of various modeling methods and field collected data.  

2.1.1 PORTLAND HARBOR FS APPENDIX HC  
The Portland Harbor FS Appendix Hc evaluations and data will be reviewed for their 
applicability to RM11E Project Area including: 

• Screening level analysis of caps (6 inches to 72 inches thick) and armoring requirements. 
• Wind- and vessel-generated wave analyses that included design water levels, evaluation 

of wind-induced waves, vessel-generated wave (wake) analysis, shoreline armor layer 
evaluation, proposed shoreline geometry, and stable particle size offshore of the 
shoreline to resist waves.   
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• Prop wash analysis of vessels across a range of AOPC conditions.   
• 100-year flood analysis of the stable particle size associated with these river currents in a 

steady-state simulation.  
• Calculated erosion and deposition rates between multibeam hydrographic surveys. 

2.2 TASK 2 – SITE VISIT 
In order to obtain first-hand observations of the RM11E Project Area, a site visit will be 
conducted to observe site conditions over two days and to visually assess hydrodynamic 
conditions at the site.  Site visit will be coordinated with shoreline facilities for vessel schedules, 
to extent possible.  As available, the following will be observed: 

• Vessel traffic and types 
• Wake generation 
• Wave interaction with shoreline and structures 
• Any visual indications of large scale eddy conditions.  

As part of the site visit, interviews will be conducted with shoreline facility personnel, tug 
captains, vessel captains and other river users, as available, regarding their experiences on the 
river in this area.    

2.3 TASK 3 – HYDRODYNAMIC EVALUATION 
Based on the review of existing hydrodynamic data, as well as the data collected as part of the 
Waterfront Activities & Use Study (Appendix E), site-specific conclusions regarding the 
potential hydrodynamic impacts on RM11E remedial alternative selection will be developed. 

Available data for each of the hydrodynamic factors below that are specific to the RM11E 
Project Area will be tabulated and presented. 

• Ship wakes 
• Wind-generated waves 
• Prop wash 
• River currents and potential eddies 
• River bed and bank erosion and deposition 

3. REPORTING 

The Hydrodynamic Evaluation Report will include the following: 

• Summary of FS Appendix Hc data applicable to the RM11E Project Area, as well as data 
from other sources.   

• Site maps showing areas of potential RM11E site-specific impacts from various 
hydrodynamic factors including: 

o Ship wakes 
o Wind generated waves 
o Prop wash 
o River currents and potential eddies 
o River bed and bank erosion and deposition 
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• Discussion of the potential impacts of hydrodynamic factors on remedial alternatives. 
• GIS files of the GIS-based figures will be provided to EPA upon request. 
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